Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


PROCEEDINGS 


PROCEEDINGS 


OF  THE 


ojal  ^odtiv  at  Hiricria. 


VOL.    VIII.    (New  Series). 


Edited  under  the  Authority  of  the  Council, 


ISSUED    APRIL,     1896. 


(Containinji  the  Proceedinf^s  of  the  Society  during  iSgs)' 


THK  ArniOBS  OP  THB  BBYRRAL  PAPBRB  ARE  SRVRRALLT  RIMPOKBIBLI  FOR  TIIR 
SOUXDNItn  OP  TIIR  0PIKI0X8  OIVRK  AXD  POR  THE  ACCURACT  OF  TIIK 

BTATRMRXTR  MADK  TIIRRRIK. 


MELBOURNE : 
FORD   k   SON,  PRINTERS,   DRUMMOND   STREET.   CARLTON. 


AGESTS  TO  THE  SOCIETY: 

WILLIAMS  &  NOROATE,   14    IIKXRIETTA  STREET,   CO\'ENT  GARDEN,    LONDON'. 
To  whom  all  communicationR  for  transmiwion  to  the  Royal  Society  of  Victoria, 

from  all  partn  of  Europe,  should  be  sent. 

1896. 


PROCEEDINGS 


OF   THE 


0pl  <^0f«tg  0l  €kt0ria. 


VOL.   VIII.    (New  Series). 


Edited  under  the  Autfwrity  of  the  Council, 


ISSUED    APRIL,     i8q6. 


{Contain in fr  the  Prnceedinf^s  of  the  Society  during  iSgs)' 


THK  ArmOU  OP  THB  HIVKRAL  PAPBRS  ARK  8RVRRALLT  RKflPOVBlBLI  FOR  TIIE 
flOUXDXRH  OF  TIIR  OPINIONA  OIVRK  AKD  FOR  TIIR  ACCTRACT  OF  TIIK 

HTATRMRNTR  MADR  THRRRIX. 


MELBOURNE : 
FORD   k   SON,  PRINTERS,   DRUMMOND   STREET.   CARLTON. 


AQKXTS  TO  THK  SOCIETY: 

WILLIAMS  &  NOROATE,   14    HENRIETTA  STREET,  COVENT  GARDEN,    LONDON. 
To  whom  all  communications  for  tronBrnission  to  the  Royal  Society  of  Victoria, 

from  all  partR  of  Europe,  should  be  sent. 

1896. 


*   r 

1  t>i 


§l0gal  Siotitiis  ai  Widom. 


i895. 


|Iittron. 

HIS   EXCELLENCY  THE    RIGHT  HON.  JOHN   ADRIAN    LOUIS    HOPE,  G.C.M.O , 

SEVENTH  EARL  OF  HOPETOL'N. 

^resideitt. 

PROFESSOR  W.  C.   KERNOT,  M.A.,  C.E. 
E.  J.  WHITE,  Esq.,  F.R.A.S.  |  H.  K.  RUSDEN.  Esq.,  F.R.O.S. 

Don.   (treasurer. 

C.    R.   BLACKfrnr.    KMg.,   J. P.,   F.C.S. 

Hon.    Jlecretnr^. 

PROFESSOR   BALDWIN   SPKNCER,   M.A. 

Hon.    yUirArtan. 

E   F.   J.   LOVE,   F^.,   M.A, 

Ctounrtl. 

W.  H.  ARCHER,  Esq.,  F.L.S.,  F.I.A.  O.  S.  GRIFFITHS,  Esq.,   F.R.G.S. 

F.  A.  CAMPBELL,  Esq.,  C.E  H.   R.   HOGG,  Esq. 

JOHN  DEN^ANT,  Esq.,  F.O.S.  J.  JAMIESON,  Esq.,  M.D. 

R.   L.  J.  ELLERY,  Esq.,  C.M.G.,  PROFESSOR  T.   R.   LYLE,  M.A- 

F.R.8.,  F.R.A.S.  H.  MOORS,   Esq. 

TH08.  W.  FOWLER,  Esq.,  M.C.E.  REV.   E.   H.  SUGDEN,  B.A.,  B.Sc. 

W.  PERCY  WILKINSON,   Esq. 


CONTENTS   OF   VOLUME   VIII. 


PAOB 

AaT.        I. — Further  Preliminary  Notice  of  Certain  New  Species 

of  Lizards  from  Central  Australia.     By  A.  H.  8. 
Lucas,  M.A.,  B.Sc.,  and  C.  Frost,  F.L.S.  ...  1 

II. — Preliminary  Description  of  Certain  New  Marsupials 
from  Central  Australia,  together  with  Bemarks 
upon  the  Occurrence  and  Identity  of  Phascologale 
cristicauda.  By  Professor  Baldwin  Spencsb, 
M.A.,  C.M.Z.S.  ...  ...  ...  ...  5 

III. — Catalogue  of  Non-Calcareous  Sponges  collected  by  J. 
Braoebridge  Wilson,  Esq.,  M.A.,  in  the  neighl>our- 
hoodof  Port  Phillip  Heads.  By  Professor  Arthuk 
Dbndt,  D.Sc....  ...  ...  ...  ...        14 

IV. — Evidence  of  the  Existence  of  a  Cambrian  Fauna  in 

Victoria  (with  Plate  I).    By  R.  Ethkridoe,  Junr.        52 

V. — Note  on  the  Customs  connected  with  the  use  of  the 
so-called  Kurdaitoha  Shoes  of  Central  Australia. 
By  P.  M.  Byrne  ...  ...  ..  ...        65 

VI.— Notes    on     I>idymograptu8    caduceus,    Salter,   with 

Remarks  on  its  Synonymy.     By  T.  S.  Hall,  M.A....        69 

VI L — A  Revision  of  the  Fossil  Fauna  of  the  Table  Cape 
Beds,  Tasmania,  with  Descriptions  of  the  New 
Species  (with  Plates  II.,  III.,  IV.).  By  G.  B. 
Pritchard     ...  ...  ...  ...  ...        74 

VIII. — Remarks  on  the  Proposed  Sub-Division  of  the  Eocene 
Rocks  of  Victoria.  By  T.  S.  Hall,  M.A.,  and 
G.  B.  Pritchard         ...  ...  ...  ...      151 

IX. — Observations  with  Aneroid  and  Mercurial  Barometers 
and  Boiling  Point  Thermometers.  By  T.  W. 
FowLEB,  M.C.E.  ...  ...  ...  ...       169 

X. — Observed    Variations    in    the   Dip    of    the   Horizon 

(Abstract).      By  T.  W.  Fowler,  M.C.E.  ...       180 


vi.        Proceedings  of  tlie  Royal  Society  of  Victoria, 

PAOI 

Abt.   XI. — Note  on  a  Victorian  Host  of  the  Larval  Stages  of  the 

Liver  Fluke  (Distoma  hepaticum).      By  Tuomas 
Ohebrt,  M.D.  .  ..  ...  ..       183 

Annual  Bepout  of  the  Council,  1894-95  ...  ...  ..  184 

Balance  Sheet  >\>b  1894-95               ...  .  ...  ...  187 

Reports  of  Committees                      ...                           .  ...  189 

List  of  Members,  &c.           ...             "  ...  ...  ...  192 

List  of  Institutions  and  Learned  Societies  which  Receive 

Copies  of  the  Society's  Publications   ...  ...  ...       199 


Art.    I. — Further    Preliminary    Notice  of   Certain    New 
Species  of  Lizards  from  Centred  Australia. 

By  A.   H.  S.  Lucas,  M.A.,  B.Sc.,  and  C.  Frost,  F.L.S. 

[Read  9th  May,  1895.] 

The  following  contains  a  description  of  three  New  Species  of 
Lizards  collected  in  Central  Australia  by  Professor  Baldwin 
Spencer.  The  full  descriptions  accompanied  by  figures,  together 
with  a  complete  report,  will  be  published  in  the  volume  dealing 
with  the  work  of  the  Horn  Expedition. 

Cbbamodacttlus  DAMiEU8,  sp.  nov. 

Description, — Head  large,  high;  snout  obtusely  pointed,  a 
little  longer  than  the  distance  between  the  orbit  and  the  ear- 
opening.  Ear-opening  narrow,  elliptical,  oblique.  Body  slightly 
depressed.  Limbs  moderate,  the  fore-limb  stretched  forward  reaches 
to  between  the  eye  and  the  nostriL  Digits  long,  slender,  inferiorly 
with  small,  imbricate,  pointed  scales.  Head  and  upper  surfaces 
of  body,  and  limbs,  covered  with  small  granular  scales.  Rostral 
quadrangular,  twice  as  broad  as  high,  with  median  cleft  above. 
Nostril  pierced  between  the  rostral,  first  labial,  and  four  nasab, 
the  supero-anterior  nasals  large,  forming  a  suture  with  one 
another  behind  the  ixistral.  Eleven  or  twelve  upper  and  as 
many  lower  labials.  Mental  rather  large,  trapezoid;  no  chin 
shields.  Gular  scales  very  smaU,  granular.  Abdominal  scales 
flat,  subimbricate.  Male  with  two  or  three  blunt  spines  on  each 
side  of  the  base  of  the  tail,  and  two  widely  separated  prseanal 
pores.  Tail  missing.  Colour. — Pale  whitish-grey  above,  darkest 
on  the  sides;  a  brownish,  more  or  less  broken  band  from  the 
snout  along  each  side  of  the  back  to  tail;  a  broad,  median 
whitish  band  from  neck  to  base  of  tail;  head  spotted  or 
reticulated  with  dark  brown  ;  sides  with  two  longitudinal  series 
of  roundish  white  spots;  limbs  and  under  surfaces  uniform 
whitish. 
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Dimensions. 


Head 

Width  of  head 

Body 

Fore-limb 

Hind-limb 

Tail 

Locality, — Charlotte  Waters. 


11  mm. 
9 

37 
15 
20 


5> 


?» 


5» 


missing. 


DiPLODACTYLUS    BYRNEI,    Sp.    nOV. 

Description. — Head  short,  convex ;  snout  rounded,  a  little 
longer  than  the  distance  between  the  eye  and  the  ear-opening ; 
latter  very  small,  rounded.  Body  short;  limbs  moderate,  the 
fore-limb  stretched  forward  reaches  the  anterior  border  of  the 
orbit,  the  hind-limb  to  a  little  behind  the  axilla.  Digits  rather 
long,  moderately  depressed,  inferiorly  with  transverse  rows  of 
discoid  scales,  usually  two  in  a  row ;  apical  dilations  small,  the 
inferior  plates  sub-oval.  Upper  surfaces  covered  with  minute 
granular  scales,  intermixed  on  the  back  with  numerous  regularly 
disposed  rounded,  or  bluntly  conical,  tubercles.  Rostral  very 
low  and  broad,  about  four  times  as  broad  as  high,  without 
median  cleft ;  nostril  pierced  in  a  swelling  between  the  rostral, 
the  first  labial,  and  three  nasals;  internasal  space  concave. 
Eleven  upper  labials,  the  first  very  large  and  incompletely 
divided  from  the  rostral ;  twelve  lower  labials,  anterior  very 
long,  projecting  behind  the  mental.  Mental  trapezoid,  about  as 
broad  as  long.  Scales  on  the  throat  minute,  granular;  abdominal 
scales  flat,  roundish,  juxtaposed,  a  little  smaller  than  the  dorsal 
tubercles.  Tail  cylindrical,  tapering,  with  rings  of  scales  convex 
above  and  flat,  subquadrangular  beneath.  Male  with  three  or 
four  blunt  spines  on  each  side  of  the  base  of  the  tail.  Colour. — 
Brownish-yellow  above,  with  four  broad,  curved,  dark  brown 
bands  on  the  body  and  five  large  spots  on  the  tail;  a  dark 
brown  spot  behind  the  base  of  the  hind>limb;  most  of  the 
tubercles  on  the  back  dark  brown ;  head  from  snout  to  behind 
the  eyes  uniform  dull  brown ;  under  surfaces  whitish. 


Lizards  from  Central  Australia. 


DiHBKSIONS. 

TotAl  length 

77  mm 

Head 

12     „ 

Width  of  head 

9     „ 

Body 

32     „ 

Fore-limb... 

15     „ 

Hind-limb 

20     „ 

Tail 

33     „ 

Locality. — Charlotte  Waters. 

DiPOROPHORA   WIXNECKEI,    sp.  nOV. 

Description. — Habit  slender;  head  rather  narrow,  with  distinct 
canthus  rostralis;  covered  above  with  sub-equal  keeled  scales; 
nostril  equally  distant  from  eye  and  the  tip  of  the  snout; 
tympanum  moderate.  A  slight  transverse  gular  fold.  Dorsal 
scales  large,  uniform,  feebly  keeled,  the  keels  directed  obliquely 
towards  the  middle  of  the  back  ;  gular  scales  smooth ;  ventral 
scales  feebly  keeled,  a  little  larger  than  those  on  the  middle  of 
the  back ;  lateral  scales  smallest,  latero-ventral  largest.  Limbs 
and  digits  rather  long,  the  adpressed  hind-limb  reaches  the 
tympanum  in  the  male,  and  the  shoulder  in  the  female.  No 
pores  in  our  specimens. 

Colour. — Reddish  above,  with  darker  and  lighter  spots;  a 
broad  bluish  vertebral  baud,  divided  on  the  tail  by  a  narrow  line 
of  ground  colour ;  a  narrow  white  band  on  each  side  from  behind 
the  eye  to  the  base  of  the  tail,  and  sometimes  a  broader  one  from 
axilla  to  groin.  Under  surfaces  whitish  with  two  broad  dark- 
edged,  bright  yellow  bands,  united  on  the  chest,  and  again  in 
front  of  the  hind-limbs,  a  band  of  the  same  colour  along  the  front 
of  the  hind-limb  from  its  base  to  the  knee.  Tail  with  a  series  of 
broad  dark  spotB  or  annulL 


Dime 

:n8ION8. — Male, 

Total  length 

215  mm 

Head 

14     „ 

Width  of  head 

9     „ 

Body 

•i2     „ 

Fore-limb 

24     „ 

Hind-limb 

38     „ 

Tan 

159     „ 
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Female, 


Total  length 

206  mm 

Head 

16     „ 

Width  of  head     ... 

9-5  „ 

Body         

45     „ 

Fore-limb 

24     „ 

Hind-limb 

39     „ 

Tail           

...       145     „ 

Locality, — Charlotte  Waters. 


Art.  IL — Preliminary  Description  of  Certain  New  Mar- 
supials from  Central  Australia^  together  with 
Remarks  upon  the  Occurrence  and  Identity  of 
Phascologale  cristicauda, 

Bv  Pbofbssor  Baldwin  SpbncbRi  M.A.;  G.M.Z.8., 

University  of  Melbourne. 
[Bead  13th  June,  1895.] 

The  following  includes  a  preliminary  description  of  a  new 
genus  of  the  family  Dasyuridse  and  of  a  new  species  of  the 
genus  Sminthopsis  from  Central  Australia,  together  with  remarks 
upon  the  identity  of  Phascologale  cristicauda^  originally  described 
by  Kreffb  under  the  name  of  Chatocercus  cristicauda, 

Mj  warmest  thanks  are  due  to  my  friend,  Mr.  P.  M.  Byrne, 
who,  under  difficulties  of  collecting  and  transit  which  cannot 
be  fully  appreciated  unless  one  has  personally  endeavoured  to 
collect  in  Central  Australia  during  the  hot  season,  secured  the 
specimens  which  are  now  described.  Thanks  largely  to  the 
kindness  of  Mr.  Byrne,  I  was  able,  during  a  visit  paid  to  Central 
Australia  in  the  recent  summer,  to  secure  several  important 
forms  of  animal  life  which  can  only  be  met  with  after  rain  has 
fallen,  and  which  are  very  characteristic  of  the  Central  fauna. 
The  full  description  of  these,  together  with  those  of  the  mar- 
supials now  dealt  with,  will  be  published  in  the  volume  dealing 
with  the  Horn  Expedition. 

Dasyuroides^  gen.  nov. 

Size  small  compared  to  Dasyurus  ;  general  build  comparatively 
stout.     Tail  long. 

Feet  long  and  strong,  not  delicate  as  in  Sminthopsis.  Toes 
with  strong,  sharp,  curved  claws.  Palms  and  soles  very  hairy, 
with  the  median  part  granulated.  Soles  with  three  weU-marked 
pads  placed  on  granulated  elevations  at  the  base  of  the  toes. 

Hallux  entirely  absent. 
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Pouch  practically  obsolete.     Mammse  six. 

P,     ....        .    1.2.3.4         1    ^        1.0.3.4  1.2.3.4 

Dentition   /.    --_ _.  r.    j.  p,m,  ,—=-=-=.•  w.  -———-. 

1.2.3  1   ^        1.0.3.0  1.2.3.4 

General  dentition  somewhat  similar  to  that  of  those  species  of 
Phascologale  in  which  the  lower  p^  is  wanting.  Canines  long 
and  strong.  Upper  /*  much  smaller  than  p^  and  especially /•**. 
Lower  p^  entirely  wanting. 

Skull  flattened  in  the  frontal  region  as  in  Phascologale.  The 
nasal  bones  very  slightly  expanded  posteriorly.  Bullae  very  much 
swollen,  the  mastoid  portion  also  inflated. 

^rt^//j._Terrestrial ;  burrowing;  insectivorous. 

Range. — That  of  the  only  species. 

Dasyuroides  byrnei^  sp.  nov. 

Size  similar  to  that  of  the  larger  species  of  Phascologale. 
Form  stout  and  strong.  Fur  close  and  soft,  mainly  composed  of 
the  under-fur.  General  colour  a  grizzled  grey,  with  a  faint 
rufous  tinge,  especially  on  the  head  and  back. 

Chin,  ventral  surface,  inner  sides  of  limbs  and  upper  surface 
of  hands  and  feet  white. 

Tail  rufous  coloured  on  rather  less  than  its  proximal  half. 
The  distal  half  thickly  covered  with  long  black  hairs,  which  form 
a  very  well-marked  dorsal  and  ventral  crest. 

Ears  when  laid  forward  reaching  nearly  to  the  anterior  canthus 
of  the  eye. 

Palms  with  five  well-marked  and  faintly  striated  pads  placed 
on  granular  elevations. 

There  is  a  small  tuft  of  long  white  whisker-like  hairs  on  the 
posterior  surface  of  the  fore-arm  just  above  the  wrist. 

Soles  with  three  well-marked  pads  placed  on  granular  eleva- 
tions at  the  base  of  the  toes ;  the  pads  with  fairly  well-marked 
striations.  The  median  part  of  the  sole  is  naked  and  granulated. 
Each  side  has  a  strongly  marked  close  set  series  of  hairs  bending 
over  towards  the  middle  line. 

Tail  fairly  thick,  but  not  incrassated. 

Mammae  six.  Pouch  very  slightly  developed  with  two  low 
lateral  folds. 

Skull  flattened  as  in  Phascologale  but  with  the  nasals  very 
sJjghily  broadened  behind  as  in  Sminthopsis. 
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T^    ^.^.      .  1.2.3.4  1    ^        1.0.3.4  1.2.3.4 

Dentition  ,..j^.   ..    -. /.^.  j^^^.  m.  ^^^^ 

The  dentition  is  somewhat  similar  to  that  of  such  a  Phascolo- 
gale  as  Ph,  apicaiis.  Canines  long  and  strong.  That  in  the 
upper  jaw  measuring  3-4  mm.  In  the  immature  form  the  upper 
p^  is  wanting,  in  somewhat  older  specimen  it  is  about  the  size  of 
p^j  both  of  them  being  smaller  than  /*•  Lower  /*  quite 
wanting.     Presumably  there  is  no  milk  upper  Z^* 

Dimensions  of  Adult  Male  (in  al.). 


Head  and  body 

...     182  mm. 

Tail 

...     130     „ 

Gar 

lo       ,f 

Hind  foot 

3o      ,, 

Habitat, — Central  Australia.  Charlotte  Waters.  Terrestrial ; 
burrowing ;  insectivorous.  Nocturnal.  I  have  much  pleasure 
in  associating  with  this  species  the  name  of  Mr.  P.  M.  Byrne. 

I  have  felt  considerable  hesitation  in  assigning  this  species  to 
a  new  genus,  but  after  a  careful  examination  of  the  seven 
specimens  (six  males  and  one  female)  now  in  my  possession,  I 
have  come  to  the  conclusion  that,  as  the  genera  of  the  family 
Dasyuridae  stand  at  present,  no  other  course  is  possible.  It  is 
undoubtedly  closely  allied  to  the  genera  Phascologale  and  Smin- 
thopsis,  and  shows  at  the  same  time  an  approach  towards 
Dasyurus.  The  relationship  to  the  two  former  are  shown  in  the 
following  points : — 

(1)  The  general  form  of  the  body  closely  resembles  that  of  the 
larger  Phascologales  or  of  a  very  small  Dasyurus,  and  is  very 
different  from  that  of  even  the  largest  Sminthopsis. 

(2)  The  shape  of  the  hind  foot  is  neither  that  of  a  Phascologale 
nor  of  a  Sminthopsis.  Judging  by  the  length  only  (the  one 
dimension  given  in  descriptions)  it  might  naturally  be  supposed 
that  the  foot  was  similar  in  proportions  to  such  a  form  as 
Ph,  wallacei.  This,  however,  is  far  from  being  the  case,  as  the 
foot  of  Dasyuroides  byrnei  is  very  much  narrower  than  that  of 
Ph,  wallacei^  and  the  two,  when  drawings  of  both  of  them  are 
compared,  are  seen  to  belong  to  entirely  different  types  of  feet. 
The   pads  also  on  the  soles  are  quite  unlike  those  of  typical 
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Phascologales,  though  this  by  itself  is  not  perhaps  a  matter  of 
the  greatest  importance.  On  the  other  hand,  the  foot  is  much 
more  stoutly  built  than  in  the  genus  Sminthopsis. 

In  the  absence  of  hallux  it  is  markedly  distinct  from  the 
foot  of  either  genus. 

(3).  The  pouch  is  y^rj  slightly  developed  as  in  Phasoologale, 
and  the  mammee,  six  in  number,  and  not  eight  or  ten  as  in 
Sminthopsis. 

(4).  The  skull  is  flattened  in  the  frontal  region  as  in  Phascolo- 
gale,  but  on  the  other  hand  it  differs  from  the  latter  and  agrees 
with  Sminthopsis  in  the  character  of  the  nasal  bones,  which  are 
only  very  slightly  expanded  behind.  The  bullae  differ  from  those 
of  Sminthopsis  in  having  the  posterior  mastoid  portion  strongly 
inflated. 

(5).  The  dentition  on  the  contrary  is  similar  to  that  of  certain 
species  of  Phascologale.  The  lower  /*  is  lost,  and  the  upper  p^ 
is  much  smaller  than  p^.  The  canines  also  are  remarkably 
strong.  In  dentition  it  shows  an  approach  as  do  also  certain 
Phascologales  to  Dasyurus. 

It  will  be  seen  that  as  at  present  defined  this  species  cannot 
be  placed  in  either  of  the  genera  Sminthopsis  or  Phascologale. 
In  certain  respects  it  presents  characters  at  present  regarded  as 
distinctive  of  one  or  the  other  while  it  differs  markedly  from 
both  in  the  entire  absence  of  hallux. 

To  have  associated  it  with  these  fonns  would  have  necessitated 
the  merging  of  the  two  genera  into  one  another,  and  the  additional 
widening  of  the  characters  so  as  to  include  a  non-hallucated  form. 
The  only  other  alternative  was  the  creation  of  new  genus,  and  I 
therefore  adopted  this  plan,  though  at  the  same  time  it  may 
be  pointed  out  that  with  an  increase  in  our  knowledge  of  old 
and  new  species  of  these  genera,  a  revision  of  them  will  certainly 
become  necessary. 

Dasyuroides  may  be  therefore  regarded  as  a  genus  closely 
allied  both  to  Phascologale  and  Sminthopsis,  and  as  showing  also 
an  approach  to  Dasyurus. 

Sminthopsis  larapinta^  sp.  nov. 

Size  small,  form  light  and  delicate.     Fur  very  soft  and  fine, 
moderately  long,  com^o&^  almost  entirely  oi  und^t-ixjct  V\\>[\  i«v 
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longer  dark  hairs.  General  colour  a  mouse  grey  suffused  on  the 
dorsal  surface  with  rufous.  The  sides,  under  surface  of  the  body 
and  head,  and  upper  surface  of  the  hands  and  feet^  white.  Ears 
large,  when  laid  forward  they  reach  considerably  beyond  the 
eya 

Pialms  naked,  granulated. 

Tail  much  longer  than  the  head  and  body.  Very  stout  in  its 
proximal  part,  and  strongly  incrassated.  Very  much  stouter, 
longer  and  more  incrassated  than  in  S.  crassicaudata.  Tapering 
to  a  long  thin  end.  Strongly  scaled  at  the  proximal  end  with 
short  hairs  not  hiding  the  scales.  Distally  the  hairs  are  more 
numerous  and  somewhat  longer  toward  the  tip. 

T\^^4r\*^^^   '   1-2.3.4  1    ^        1.0.3.4         1.2.3.4 

Dentition  ,.   .^—.  c.     -,  p,m.  j^g^^.  ..   j-^^. 

Teeth  as  usual  in  the  genus.  Canines  small  and  the  pre- 
molars increasing  in  size  backwards. 

Dimensions  of  Adult  Male  (in  aL). 


Head  and  body 

88  mm. 

Tail 

...     105    „ 

Length  of  hind  foot 

...       18.2,, 

Ear 

...       U     „ 

Width  of  hind  foot 

...        4     „ 

Habitat, — Central  Australia,  Charlotte  Waters.     TerrestriaL 

The  characteristic  features  of  this  form  are  (1)  the  remarkably 
long,  very  stout,  and  strongly-incrassated  tail,  and  (2)  the 
relative  length  of  the  foot  as  compared  with  S.  crassicaudata  or 
murina. 

There  is  no  difficulty  in  distinguishing  it  from  the  former,  the 
specific  name  of  which  might  with  greater  appropriateness  have 
been  applied  to  this  species.  I  have  some  twenty  adult  specimens 
of  crassicaudata  from  the  same  district,  all  agreeing  closely  with 
one  another  in  relative  dimensions,  and  markedly  distinct  from 
the  species  in  question. 

The  specific  name  is  adapted  from  the  native  name  of  the 
Finke  River — ^the  Larapinta — in  which  district  it  is  found. 

For  the  specimen  upon  which  the  species  is  founded  I  am 
indebted  to  Mr.  P.  M.  Byrne. 
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Remarks  upon  the  Occurrence  and  Identity  of  Phascologaie 

cristicauda^  Krefit. 

The  exact  determination  of  this  species  is  a  matter  of  very 
considerable  difficulty.  It  was  originally  described  by  Mr.  Kreffl 
from  a  single  specimen  under  the  name  of  Chatocercus  cristicauda^ 
and  was  subsequently  placed  by  Mr.  Thomas  in  the  genus 
Phascologaie. 

Through  the  kindness  of  Mr.  Byrne  I  received  some  six  adult 
and  four  immature  specimens — all  of  them  females — of  what  was 
apparently  a  species  of  Phascologaie,  though  at  the  same  time  it 
showed  in  the  structure  of  the  feet  more  the  character  of  a 
Sminthopsis,  rendering  it  a  matter  of  some  difficulty  to  which 
genus,  as  at  present  described,  it  should  be  referred.  On  a 
subsequent  visit  to  Charlotte  Waters  I  obtained,  also  through 
the  kindness  of  Mr.  Byrne,  additional  specimens,  two  of  them 
being  males,  and  was  able  to  see  the  animal  alive.  My  collection 
now  includes  fifteen  specimens.  The  mature  ones  all  agree  fairly 
closely  in  size  with  the  measurements  given  by  Mr.  Kreifb  from  his 
single  specimen  of  Ch,  cristicauda.  The  dentition  shows  the 
peculiarity  of  the  latter,  viz.,  absence  of  the  lower/*  and  tuber- 
cular nature  of  the  upper/*.* 

The  black  crest,  typical  of  Kreffl's  species,  was  present,  but 
differed  from  that  described  by  him  in  being  developed  on  the 
ventral  as  well  as  on  the  dorsal  surface. 

The  peculiarity  of  the  dentition,  the  crested  tail  and  the 
general  measurements  of  the  body  led  me  to  refer  the  animal  to 
Krefffc's  species.  Unfortunately  Krefft  did  not  describe  the  feet, 
and  the  soles  are  distinguished  by  the  .presence  of  three  granu- 
lated elevations  bearing  pads,  and  not  by  the  presence  of  the 
five  striated  pads  characteristic  of  the  genus  Phascologaie.  In 
relative  dimensions  the  foot  may  be  regarded  as  in tet  mediate 
between  the  latter  genus  and  Sminthopsis. 

Mr.  J.  J.  Fletcher  very  kindly,  in  response  to  my  request, 
inspected  and  sent  me  a  description  of  the  type  specimen,  and 
subsequently,  through  the  courtesy  of  Mr.  R.  Etheridge,  Jun.,  the 
Curator  of  the  Sydney  Museum,  to  whose  kindness  I  am  much 

*  Kreflt,  P.Z.8m  1866,  and  "  Mammals  of  AoBtralia." 
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indebted,  I  had  the  opportunity  of  examining  the  specimen 
itself.  The  latter  when  received  by  Krefft  was  in  a  very  bad 
condition,  but  there  is  enough  of  the  orignal  animal  and  fur 
remaining  to  show  that  both  the  description  and  figure*  given  by 
Krefft  are  exceedingly  unsatis^tory.  The  animal  is  nothing 
like  so  rufous  as  in  the  drawing,  being  of  a  darker  mouse  colour 
with  a  lighter  undersurface.  The  tail  is  much  more  swollen 
proximally  than  in  the  figure,  shows  traces  of  a  rufous  coloured 
proximal  part,  was  evidently  incrassated,  and  had  both  a  dorsal 
and  a  ventral  crest  of  hairs.  Under  the  circumstances,  viz.,  an 
originally  badly  preserved  tj^  specimen,  a  drawing  which  could 
not  in  certain  respects  (as  to  tail  and  colouration)  have 
correctly  represented  the  animal,  and  a  description  which  is  not 
only  far  from  complete  but  is  incorrect,  there  is  considerable 
difficulty  in  assigning  with  certainty  any  newly  found  specimens 
to  the  species  in  question. 

We  have  however  the  dimensions  given  by  Mr.  Kreffl,  tlie 
corrections  in  the  description  of  the  animal  which  can  be  made 
after  inspection  of  the  type  and  the  peculiarity  in  the  dentition 
noted  by  Mr.  Krefil.  A  re-description,  taking  all  these  points  into 
consideration,  would  apply  so  closely  to  the  specimens  recently 
obtained  from  Central  Australia,  that  I  have  thought  it  better  to 
amend  the  description  given  by  Mr.  Kreffl,  and  to  refer  my 
specimens  to  the  same  species  rather  than  to  create  a  new  one  for 
their  reception. 

The  amended  description  may  be  given  shortly  as  follows.  I 
shall  deal  fully  with  my  specimens  in  the  volume  dealing  with 
the  Horn  Expedition. 

Phascologale  cristicauda^  KreflFt. 

Size  large.  Form  strong.  Fur  close  and  soft,  and  mainly 
composed  of  the  under-fur. 

Greneral  body  colour,  mouse  grey,  tinged  with  rufous  dorsally. 
Under  surface  of  head  and  body  cream-white,  as  are  also  the 
upper  and  inner  surfaces  of  the  limbs. 

Tail  thickly  covered  on  its  upper  and  lateral  surfaces  with 
coarse   chestnut-coloured    hairs ;    ventraily  the  hairs    are   dark 

•  Krefft,  P.Z  S.«  1M6. 
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brown.     About  the  middle  of  its  length  it  is  covered  with  coarse 
black  hairs,  which  increase  in  length  distally  on  the  upper  and 
under  surface  until,  especially  on  the  upper  surface,  they  form  a 
distinct  black  crest,  a  smaller  crest  being  present  ventrally.'^ 
The  tail  is  considerably  swollen  out  proximally,  and  somewhat 

incrassated.t 

Palms  with  six  granulated  elevations. 

Soles  with  three  granulated  elevations,  each  with  a  small, 
unstriated  pad,  at  the  base  of  the  toes. 

Pouch  opening  vertically  downwards,  with  moderately  deve- 
loped lateral  folds.     Mammse  six. 

^    ^.^.       .   1.2.3.4  1     ^        1.0.3.4  1.2.3.4 

Dentition  /.    ,  ^  ^  .    c,  -=.  p.m,    ,  ^  ^  - .  w.    ,  ^  _    . 

1.2.3  1    ^        1.0.3.0  1.2.3.4 

Canines  long  and  strong ;  upper  p^  either  absent  or  tubercular, 
lower /^  always  absent. 

Dimensions. 


Type 

Adult  ^ 

Adult    $ 

Specimen. 

inal. 

iHAL 

Head  and  Body     - 

121 

148 

130 

TaU             -            -            - 

83 

89 

85 

Ear 

— 

15-5 

15.5 

Hind  Foot  - 

28 

26 

28 

In  the  skull  the  frontal  region  is  flattened,  and  the  nasal  bones 
are  markedly  broadened  posteriorly.  Bullae  much  swollen  :  the 
posterior  mastoid  portion  inflated. 

Habitat. — South  and  Central  Australia.  The  exact  locality 
of  Mr.  Kreff't's  specimen  is  doubtful  He  gives  it  as  "  probably 
Lake  Alexandrina,"  that  is,  near  the  mouth  of  the  Murray 
River.     All  of  mine  came  from  Central  Australia.     The  animal 


*  This  description,  though  considerably  different  from  that  given  by  Mr.  Krefft,  will 
still  apply  to  the  type  specimen,  as  he  appears  to  have  quite  overlooked  the  small  orett  on 
the  under  surface. 

t  This  also  applies  to  the  type  specimen. 
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is  terreetrial  in  habit,  burrowing  in  sandy  and  stony  ground,  and 
is  nocturnal  and  insectivorous. 

It  will  be  noticed  that  the  feet  are,  in  r^^rd  to  the  pads, 
those  of  a  Sminthopsis  rather  than  a  Phascologale.  In  reality, 
their  dimensions  are  intermediate  between  those  of  the  two 
genera ;  and  as  Phascologale  is  by  no  means  so  exclusively 
arboreal  in  habit  as  is  usually  supposed,  I  am  inclined  to  lay  less 
stress  upon  the  presence  of  five  striated  pads  on  the  sole  of  the 
foot  than  is  usually  done.  I  may  here  state  that,  as  Mr.  Thomas 
has  pointed  out,  our  knowledge  of  the  forms  comprised  in  the 
genera  Phascologale  and  Sminthopsis  is  far  from  complete. 

Mr.  Zietz,  of  the  Adelaide  Museum,  and  myself  have  now  a 
foir  collection  of  the  Australian  representatives  of  those  genera, 
and  our  work  upon  them  has  shown  us  that  a  revision  of  the 
genera,  upon  which  we  are  now  engaged,  has  become  a  matter  of 
necessity. 


Art.  III. — Catalogue  of  Non- Calcareous  Sponges  collected 
by  /.  Bracebridge  Wilson,  Esq.,  M.A,,  in  tlu  neigh- 
bourhood of  Port  Phillip  Heads, 

Part  II. 
By  Arthur  Dendy,  D.Sc, 

Professor  of  Biology  in  the  Canterbury  College,  University  of  New 
Zealand ;  Corresponding  Member  of  the  Boyal  Society  of  Victoria. 

Introductory  Rbmarks. 

The  pi*esent  contribution  deals  with  the  important  Monaxo- 
nid  family  of  the  Desmacidonidee.  These  are  very  abundant  in 
Victorian  waters.  No  less  than  tifty-eight  species  are  here 
catalogued,  of  which  twenty-eight  appear  to  be  new.  It  has 
been  necessary  to  institute  three  new  genera,  for  which  the 
names  Microtylotella,  Amphiastrella  and  Fusifer  are  proposed. 

Family  DESMACIDONID^. 

Skeleton  usually  reticulate.  Megascleres  monactinal  or 
(liactinal.  Microscleres  always  present,  of  various  forms,  but, 
with  rare  exceptions,  including  chela?. 

Sub-family  EsPERELLiNiE. 
Skeleton  fibre  not  echinated  by  laterally  projecting  spicules. 

Genus  Esptrella,  Vosmaer. 

Megascleres  always  monactinal,  smooth  styli  or  tylostyli. 
Microscleres  palmate  anisochelse,  usually  with  other  forms 
associated. 

Esperella  enigmatica,  Carter,  sp. 

Esperia  parasitica.  Carter,  A.M.N.H.,  February,  1885,  p.  108. 
Pseudoesperia  enigmatica,  Carter,  A.M.N.H.,  December,  1886, 
p.  455. 
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This  species  is  well  characterised  by  its  massive  form,  thick, 
loose  dermal  membrane,  very  coarse,  saady  fibre,  and  the  rosettes 
of  peculiar  quadridentate  anisochelse.  As  Mr.  Carter  himself 
abandoned  the  name  parasitica  as  founded  on  a  misconception, 
I  have  no  hesitation  in  following  his  example.  It  appears 
scarcely  necessary  to  retain  the  genus  Pseudoesperia, 

Jd,JV.  335  (7  f ;  "dull  orange-yellow");  439  (s.  9,  13  f ;  "ochre- 
yellow");  611  (s.  6,  8  f;  "ochre-yellow");  713  (s.  8);  863 
(s.  9) ;  860  (s.  9). 

B.M.  d.  Ill  ("Pseudoesperia  enigmatica  olim  Esperia 
partisiticar     R^.  86-1 21 5-467). 

Esperella  phillipensis,  n.  sp. 

The  single  specimen  forms  a  rather  thin,  spreading  crust,  with 
irregular  surface  and  few  small  vents. 

Skeleton.  The  main  skelton  is  very  lax  and  irregular,  consisting 
of  loose  fibres  and  whisps  of  spicules  running  towards  the 
surface  and  branching  repeatedly  as  they  approach  the  dermal 
membrane.  Very  numerous  megascleres  are  also  scattered  in 
the  ground  substance  between  the  fibres.  The  dermal  skeleton 
is  a  rather  close  reticulation  of  loose  spicular  fibre. 

Megascleres^  long,  straight,  slender  tylostyli,  with  well-marked 
ovoid  heads  and  rather  abrupt,  sharp  points,  measuring  about 
0-3  by  0- 005  mm. 

Microscleres^  (a)  moderately  stout,  palmate  anisochelae,  of 
ordinary  form,  occurring  abundantly  in  rosettes  and  singly,  and 
measuring  about  0*037  mm.  long  when  fully  developed ;  (b) 
slender  sigmata,  simple  and  contort,  with  short,  abruptly 
recurved,  sharp  points,  measuring  about  0*045  mm.  from  bend 
to  bend  by  0*0015  mm.  in  thickness  in  the  middle. 

R.N,  827  (s.  10). 

Esperella  spongiosa^  n.  sp. 

Elxtemal  form  variable,  from  massive  to  flabellate  or  digitate. 
Soft  and  spongy,  with  thick,  easily  separable,  reticulate  dermal 
membrane.  Vents  commonly  large  and  on  prominent  parts. 
Pale  yellow  in  spirit  The  colours  in  life  recorded  are  dirty 
white,  brown,  vinaceous  (purple),  ochraceous  buff,  etc.;  nothing 
very  distinctive.     Localities  recorded :  s.  1,  s.  5,  s.  9,  x. 
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Skeleton,  The  main  skeleton  is  a  very  irregular  network  of 
stout  fibre,  usually  containing  many  spicules  bound  together  by 
much  spongin,  often  also  containing  much  sand  or  broken 
spicules.  Numerous  megascleres  are  scattered  in  the  ground 
substance.  The  dermal  skeleton  is  a  rather  close  reticulation  of 
spicular  fibre,  echinated  by  abundant  projecting  spicules. 

Megascleres^  slender  styli  or  tylostyli  with  feebly  developed 
heads ;  gradually  sharp-pointed  at  the  apex ;  measuring  about 
0-158  by  0- 0027  mm. 

MicrosclereSy  (a)  slender  palmate  anisochelse,  scattered  singly, 
about  0*025  mm.  long  and  with  narrow  palm,  of  ordinary  form ; 
(fi)  some  specimens  contain  a  few  slender,  contort  sigmata,  about 
0*066  mm.  long  from  bend  to  bend.  In  many  specimens  there 
are  scattered  through  the  ground-substance,  millions  of  minute, 
ovoid,  highly  refractive,  very  definite  bodies,  measuring  about 
0*0083  mm.  in  length.  These  occur  in  such  numbers  as  to 
impart  a  peculiar  opaque  appearance  to  the  whole  sponge  and 
also  to  sections.  I  do  not  at  present  understand  their  true 
nature. 

This  is  a  very  unsatisfactory  species,  owing  to  the  absence  of 
constant  and  well-defined  characters. 

R,N,  280;  292;  350;  363;  372;  396;  408;  472;  1)25;  578; 
579;  581;  588;  603;  648;  749;  805;  941;  968;  990;  1152; 
1190;  1194. 

Esperella  arenicola^  Ridley  and  Dendy. 

Esperella  arenicola^  Ridley  and  Dendy,  Challenger  Monaxonida, 
p.  72,  pi.  XV.,  figs.  4,  4a ;  pi.  xvi.,  fig.  8. 

This  species,  already  obtained  by  the  ChaUenger  from  Bass 
Straits,  is  represented  in  the  collection  by  two  specimens  from 
the  QueensclilT  jetty,  which  agree  very  closely  with  the  original 
type. 

R.N.  689 ;  693. 

Esperella  toxifer^  n.sp. 

Sponge  massive,  sessile,  spreading,  irregular.  Surface  uneven 
but  subglabrous.  Vents  small,  scattered  on  upper  surface. 
Texture  extremely  soft  and  spongy,  coarsely  fibrous.  Colour  in 
spirit  pale  yellow  ;  in  life  "  wax  ochre." 
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Skeleton,  the  main  skeleton  is  very  lax  and  irregular,  consisting 
of  branching,  whisp-like,  multispicular  fibres,  trending  in  a  sinuous 
manner  towards  the  surface,  and  branching  freely,  especially  as 
they  approach  the  surface ;  sometimes  forming  oblique  anasto- 
moses. A  large  quantity  of  very  pale-coloured  spongin  invests 
these  fibres.  Very  numerous  megascleres  are  also  scattered 
irregularly  through  the  ground  substance.  There  is  no  special 
dermal  skeleton. 

Megascleres,  straight,  slender  tylostyli,  gradually  sharp-pointed 
and  with  fairly  well  developed  ovoid  heads ;  measuring  about 
0-2  by  0-004  mm. 

Microsclerts,  {a)  extremely  minute  and  slender  anisochelse,  only 
about  0*01  mm.  long  ;  (p)  smooth,  slender  toxa,  gradually  sharp- 
pointed  at  the  ends,  measuring  about  0'095  by  0*0017  mm.;  (r) 
slender  sigmata,  simple  and  contort,  measuring  about  0*012  mm. 
from  bend  to  bend,  very  rare. 

R,N,  779  (Sorrento  Jetty). 

Esperella  crassa,  n.  sp. 

Sponge  massive,  irregular,  lobose  or  ridged,  with  vents  on 
prominent  parts.  Surface  covered  with  delicate,  minutely  reticu- 
late dermal  membrane,  with  coarser  reticulation  of  underlying 
parts  showing  through.  Texture  compact,  incompressible,  friable, 
intensely  and  coarsely  sandy  throughout.     Dark  brown  in  spirit. 

Skeleton.  The  main  skeleton  is  made  up  almost  entirely  of  sand, 
not  arranged  in  definite  tracts  or  fibres,  with  the  very  much 
reduced  proper  spicules  scattered  m  the  soft  tissues  between. 
The  dermal  membrane  is  free  from  coarse  sand  but  contains 
many  foreign  spicules  arranged  in  a  very  loose  and  irregular 
network. 

Megascleres,  very  slender  styli  or  perhaps  strongyla,  commonly 
slightly  curved,  measuring  about  0*16  by  0*002  mm.  Most 
abundant  just  beneath  the  dermal  membrane,  pointing  towards 
the  surface. 

Microscleres,  minute,  slender,  palmate  anisochelse,  of  ordinary 
form,  about  0*016  mm.  long. 

R,N,  521  (x,  20  f ;  "wood  brown,  the  vents  and  inner  surface 
sulphur  yellow  ") ;  939  (x  A). 

c 
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Esptrella  rara^  n.  sp. 

The  single  specimen  is  massively  lobose,  very  irregular. 
Surface  irregularly  conulose  and  rugose,  with  reticulate  dermal 
membrane.  Vents  small,  marginal  and  sciittered.  Texture  very 
coarse,  with  much  sand  internally,  compressible,  resilient.  Colour 
in  spirit  pale  yellow. 

Skeleton^  composed  largely  of  sand,  arranged  in  coarse,  loose, 
irregular  fibres,  with  no  evident  cementing  substance.  The 
megascleres  are  very  abundantly  scattered  in  the  soft  tissues 
between,  not  arranged  in  definite  fibres  but  in  loose  radiating 
whisps  towards  the  surface.     No  special  dermal  skeleton. 

Megascleres^  straight  slender  tylostyli,  sharply  pointed  and 
with  small  oval  heads ;  measuring  about  0*23  by  0-004  mm. 

Microscleres^  (a)  slender,  palmate  anisochelse,  about  0*02  mm. 
long,  often  smaller ;  perhaps  sometimes  isochelse ;  (b)  short, 
slender  trichodragmata,  about  0*016  mm.  long. 

R,N,  1108  (x  C). 

Genus  Esperiopsis^  Carter. 

Megascleres  always  monactinal,  smooth  styli  or  tylostyli. 
Microscleres  isochelfe,  to  which  other  forms  may  be  added. 

Esperiopsis  turbo^  Carter,  sp. 

Hohpsavima  turbo^  Carter,  A.M.N.H.,  March.  1885,  p.  213. 

Sigmatella  turbo,  Lendenfeld,  Monograph  of  Horny  Sponges, 
p.  617. 

This  sponge  is  well  characterised  by  its  stipitate,  pear-like 
shape,  reticulate  dermal  membrane,  skeleton  of  sandy  fibres  and 
greatly  reduced  spiculation.  The  megascleres  are  represented 
by  slender  styli,  and  the  microscleres  by  very  minute  isochela?, 
difficult  to  detect,  both  of  which  I  have  found  in  a  fragment  of 
Mr.  Carter's  specimen  from  the  British  Museum. 

R,N.  265  (18  f;  "dark  purplish-brown");  574  (x,  19  f; 
"brick  red");  647  (x,  20  f ;  "fawn  colour  over  ferruginous"); 
1050  (x  B). 

B.M,  d.  50  C' Holopsamma  turbo,''  Reg.  86-12-15-415). 
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Sub-genus  Pseudohalichondria^  Carter. 

Differs  from  Esperiopsis  only  in  the  remarkable  spined 
isochelse. 

Pscudohalichondria  clavilobata^  Carter. 

Pseudohalichofidria  clavilobata^  Carter,  A.M.N.H.,  December, 
1886,  p.  454  ;  pi.  x.,  figs.  6-9. 

This  remarkable  sponge,  so  well  characterised  by  its  spined 
isochelse,  appears  to  be  not  uncommon  in  Port  Phillip. 

R,N.  446  (s.  9,  17  f ;  "ochre -yellow");  709  (s.  8);  857  (s.  9); 
966  (a.  6) ;  986  (s.  9). 

BM,  sp.  38  C Pscudohalichondria  clavilobata,  C.  Type;''  Reg. 
86-12-15-81);  d.  14  (wrongly  labelled  '' Spongelia  stellidermata ;'' 
Reg.  86-12-15-287). 

Genus  Desmacidon^  Bowerbank. 

Megascleres  always  diactinal,  smooth  oxea  or  strongyla. 
Microscleres  isochelfe,  to  which  others  may  be  added. 

Desmacidon  australis^  n.  sp. 

Massive,  irregular ;  with  numerous  vents  scattered  on 
prominent  parts.  Texture  very  sandy,  sometimes  with  a  dermal 
layer  almost  free  from  sand  or  with  a  beautiful  minute  sandy 
reticulation  on  the  surface.  Internally  the  sand  is  arranged  in 
stout  radiating  columns  whose  ends  may  form  pock-like  markings 
on  the  surface.     Grey  in  spirit. 

Skeleton.  The  spicular  skeleton  is  very  much  reduced, 
consisting  mainly  of  slender  strongyla  scattered  through  the 
ground  substance  between  the  sandy  columns  and  occasionally 
arranged  in  loose  whisps,  especially  towards  the  surface.  There 
may  be  a  well-developed  dermal  reticulation  of  broken  foreign 
spicules. 

Megascleres^  slender  strongyla,  measuring  about  0*16  by 
00028  mm. 

Microscleres^  {a)  very  slender  tridentate  isochelse,  about  0*012 
mm.  long,  with  small  teeth  ;  (li)  very  slender  simple  and  contort 
sigmata,  measuring  about  0*02  mm.  from  bend  to  bend. 

R,N.  303  (18  f;  "dirty  buff*  yellow");  351  (19  f ;  "yellowish- 
brown,  pale");  532  (x,  19  f;  " ochraceous ") ;  762  (s.  1);  929 
Ix  A);  952  (s,  S);  999  (s.  1).  C2 
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Desmacidon  stelliderma^  Carter  sp. 

Halichondria  stelliderma.  Carter,  A.M.N.H.,  December,  1886, 
p.  461. 

This  species  is  characterised  by  its  thick,  lobose  and  compressed, 
or  massively  lobulate  external  form  ;  with  small  vents  scattered 
on  prominent  parts  ;  soft  and  spongy  texture  and  pale  yellow 
colour  in  spirit.  The  main  skeleton  is  a  wide,  sub-rectangularly 
meshed  network  of  stout  spicular  fibre,  containing  very  many 
slender  spicules.  At  the  surface  radiating  whisps  of  the  same 
spicules  surround  the  ends  of  the  primary  iibres  in  a  stellate 
fashion.  The  megascleres  are  very  slender,  straight,  smooth 
strongyla,  commonly  slightly  inflated  at  the  ends,  and  measuring 
about  0*18  by  0*0028  mm.  The  microscleres  are  thickly  scattered 
through  the  ground  substance  and  have  the  form  of  small  triden- 
tate  isochelae  with  strongly  curved  shafts  and  very  minute  flukes, 
the  whole  resembling  a  sigma  and  measuring  about  0*01  mm. 
long. 

R,N,  684  (s.  9) ;  710  (s.  8) ;  947  (s.  9) ;  955  (s.  6)  j  967  (s.  6). 

B.M.  sp.  29  ("  Halichondria  steliiderma,  C.  Type ;"  Reg.  86- 
12-15-148). 

Desmacidon  intermedia^  n.sp. 

Subcylindrical  or  slightly  compressed,  irregularly  branched. 
Main  stem  up  to  one  inch  in  diameter,  tapering  gradually  to  apex, 
nearly  a  foot  long;  branches  much  shorter  and  slenderer. 
Surface  smooth  and  even,  minutely  reticulate,  with  thick  dermal 
membrane,  harsh  to  the  touch.  Vents  very  small,  slightly  pro- 
minent, uniserial  or  scattered  on  both  margins.  Firm,  resilient, 
very  tough.  Very  pale  yellow  in  spirit,  stained  purplish  on  the 
surface. 

Skeleton^  a  very  irregular,  coarse  network  of  stout  multispicular 
fibre,  breaking  up  at  the  surface  into  close-set  radiating  tufts  of 
oxea,  whose  shortly  projecting  points  form  the  dermal  reticula- 
tion. Many  oxea  are  loosely  scattered  between  the  fibres,  which 
themselves  have  no  obvious  cement. 

Megascleres^  rather  stout,  straight,  sub-fusiform  oxea,  rather 
Abruptly  pointed  at  each  end  ;  measuring  about  0*25  by  0*01  mm. 
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Aftcrosderts^  small  tridentate  isochelse,  with  fairly  stout  strongly 
carved  shaft  and  small  but  distinct  triangular  flukes.  Length  of 
the  whole  about  0*016  mm.  These  spicules  are  thickly  scattered 
through  the  soft  tissues. 

This  very  interesting  species  is  evidently  closely  related  to  the 
succeeding  (Z>.  camosa), 

J^.N.  1163  (x). 

Desmacidon  camosa^  Carter,  sp. 

Fibulia  camosa^  Carter,  A.M.N.H.,  January,  1886,  p.  51. 

This  species  closely  resembles  the  preceding  (D.  intermedia)^ 
with  its  characteristic  branched  external  form  and  strong 
spicular  fibre  composed  of  densely  packed  oxea,  breaking  up  at 
the  8ur&u)e  into  a  densely  radiate  dermal  skeleton.  The  micros- 
cleres,  however,  are  only  minute  C-shaped  sigmata. 

I  have  no  doubt,  from  comparison  with  D.  intermedia^  that  this 
is  a  Desmacidon  with  reduced  or  imperfectly  developed  chelae. 
Even  the  sigmata  appear  sometimes  to  be  absent  (e.g.  R.N.  354). 

R,N.  354  (19  f ;  "bright  orange-scarlet");  402  (x,  19  f ;  "dull 
red");  725  (s.  5;  "orange-red");  726  (s.  5;  "orange-scarlet"); 
852  (s.  9). 

B,M.^,\\1  C Fibulia  camosa'' ;  Reg.  86-12-15-372). 

Desmacidon  (?)  arenifibrosa^  n.  sp. 

Erect,  short-stalked,  palmo-digitate,  very  irregular;  branches 
short,  blunt,  compressed  or  subcylindrical.  Surface  subglabrous, 
very  minutely  reticulate;  in  parts  with  much  projecting  fibre, 
in  parts  minutely  conulose.  Vents  small,  scattered.  Com- 
pressible, resilient,  tough.     Greyish-yellow  in  spirit. 

Skeleton,  The  main  skeleton  is  a  very  definite  and  fairly 
uniformly  distributed  but  not  very  regular  reticulation  of 
stoutish  pale  coloured  homy  fibre,  almost  filled  throughout  with 
sand  and  broken  spicules.  The  primary  fibres,  radiating  to  the 
surface,  are  about  0*1  mm.  thick  and  the  connecting  fibres  are 
rather  slenderer.  The  meshes  of  the  network  are  wide  but 
extremely  variable.  There  is  a  very  well-developed,  close-meshed 
dermal  reticulation,  composed  of  sand  and  broken  spicules  and 
with  small  rounded  meshes. 
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Megascleres.  Many  foreign  megascleres  are  present  but  I 
have  not  found  any  which  can  be  safely  regarded  as  belonging 
to  the  sponge. 

MicroscUres,  Immense  numbers  of  very  minute  isochelse  are 
scattered  through  the  soft  tissues.  These  are  very  slender  and 
have  sharply  recurved,  very  slender  median  palms  running 
almost  parallel  with  the  main  shaft  for  about  a  third  of  its 
length,  the  lateral  palms  being  inconspicuous.  Length  about 
0016  mm. 

R,N,  979  (s.  5). 

Desmacidon  (?)  chaliniformis^  Carter,  sp. 

Dysidea  chaliniformis,  Carter,  A.M.N.H.,  March,  1885,  p.  217. 

In  the  fragment  of  Mr.  Carter's  specimen  sent  to  me  from  the 
British  Museum  I  find  numerous  minute  isochelae  of  peculiar 
shape,  sparsely  and  irregularly  scattered  through  the  dried-up 
soft  tissues  between  the  sandy  fibres.  These  spicules  measure 
about  0*012  mm.  in  length.  They  have  a  very  slender,  very 
slightly  curved  shaft,  with  apparently  three  very  short,  blunt 
teeth  widely  divergent  from  each  end,  but  all  apparently  on  the 
same  side.  It  is  very  difficult  to  make  out  the  exact  form  of 
the  spicule,  which  makes  a  near  approach  to  the  minute 
amphiastra  or  birotulates  of  lotrochoia.  The  presence  of  these 
spicules  seems  to  necessitate  the  placing  of  this  species  in  the 
Esperellince,     I  have  found  no  proper  megascleres. 

Whether  all  the  specimens  included  by  von  Lendenfeld  under 
the  name  Phoriospongia  chaliniformis*  belong  to  the  same  species 
appears  very  doubtful. 

B,M,  d.  8  C  Dysidea  chaliniformisr     Reg.  86-12-15-341). 

Genus  lotrochota^  Ridley. 

Megascleres  styli,  sometimes  with  diactinal  forms  also. 
Microscleres  amphiasters  (birotulates t).  Colour  usually  dark 
purple. 


'*'  Monograph  of  Horny  Sponges,  p.  600. 
t  Usnally  extremely  minute. 
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lotrochota  coccinea^  Carter  sp. 

Halichondria  birofulata^  Carter,  A.M.N.H.,  January,  1886, 
p.  52. 

Axinella  cocctnea^  Carter,  A.M.N.H.,  November,  1886,  p.  378. 

Erect,  lamellar  to  digitate,  or  thickly  lobose.  Surface  smooth, 
glabrous  but  uneven,  sometimes  minutely  conulose.  Vents 
rather  small,  scattered.  Soft  and  spongy,  resilient,  rather  tender. 
Very  dark  purple  throughout,  colouring  the  spirit. 

Skeleton,  The  main  skeleton  is  a  coarse,  subrectangular  but 
irregular  wide-meshed  network  of  fibres  containing  many  spicules 
and  a  great  deal  of  spongin.  The  diameter  of  the  meshes  varies 
greatly.  The  primary  fibres  are  about  0*09  mm.  thick,  the 
secondaries  somewhat  thinner,  both  multispicular.  There  is 
usually  no  skeleton  at  all  in  the  dermal  membrane,  only  occasion- 
ally a  few  scattered  spicules.  Spicules  also  occur  scattered 
between  the  fibres  of  the  main  skeleton. 

Megascleres^  slender  styli,  straight  or  slightly  curved,  usually 
well-pointed,  measuring  about  0*2  by  0*004  mm.  Slight  varia- 
tions in  size  and  proportions  occur,  and  I  have  also  seen  a  few 
rounded  at  both  ends  (strongyla). 

Microscleres,  Excessively  minute  amphiastra  (birotulates), 
very  hard  to  find,  very  slender  and  only  about  0*0072  mm.  long. 
I  have  not  been  able  to  resolve  the  terminal  knobs  into  teeth. 

Mr.  Carter  identified  this  species  with  Higgin's  Halichondria 
birotulata^  which  is  also  an  lotrochota.  It  seems  to  me  better  to 
keep  them  distinct,  although  the  species  of  this  genus  are 
extremely  hard  to  satisfactorily  distinguish,  and  they  may  all  be 
mere  local  varieties  of  Bowerbank's  /.  (Halichondria)  purpurea. 
As  Mr.  Carter  has  described  the  same  species  (as  shown  by 
examination  of  bis  "type  from  the  British  Museum)  under  the 
name  Axinella  coccinea,  the  name  coccinea  may  be  conveniently 
retained. 

R.N,  332  (18  f ;  "  black,  with  maroon  purple  tint  in  the  juice  "); 
1064  (x  A);  1164  (x);  1175. 

B,M,  sp.  37  ("[lotrochota]  [Halichondria]  birotula  Higgins;" 
Reg.  86-12-15-109);  sp.  64  {''Axinella  coccinea  C.  Type;"  Reg. 
86-1*2-15-8). 
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lotrochota  acerata^  n.sp. 

Ck>mpre88ed,  loboBe,  seBsile,  irregular  and  somewhat  cavernous. 
Vents  small  and  scattered,  some  marginal.  Surface  glabrous 
but  uneven ;  minutely  reticulate  in  parts.  Texture  soft  and 
spongy,  but  at  the  same  time  tough  and  fibrous.  Colour  in  life 
and  in  spirit  dark  brown. 

Skeleton^  a  very  loose  and  irregular,  rather  small-meshed  reticu- 
lation of  multispicular  fibre,  usually  with  indistinct  spongin. 
Many  megascleres  are  loosely  scattered  between  the  fibres. 
There  is  no  special  dermal  skeleton  beyond  a  few  sparse,  radiating 
tufts  of  strongyla.  The  reticulate  character  of  the  dermal  mem- 
brane is  due  to  the  arrangement  of  the  underlying  soft  tissues. 

Megascleres^  (a)  smooth  styli,  usually  more  or  less  curved  ; 
evenly  rounded  off  at  one  end  and  sharply  pointed  at  the  other ; 
size  variable,  say  about  0*2  by  0*006  mm.  ;  (b)  smooth  oxea,  of 
about  the  same  size  and  shape  as  the  styli  but  sharply  pointed 
at  both  ends ;  {f)  smooth  strongyla,  straight  or  nearly  so,  and 
evenly  rounded  off*  at  both  ends,  varying  from  a  little  shorter  and 
stouter  to  a  little  longer  and  slenderer  than  the  average  styli. 
All  these  forms  are  abundantly  intermingled  in  the  deeper  parts 
of  the  sponge,  but  the  sparse  dermal  tufts  appear  to  consist 
chiefly  if  not  entirely  of  the  strongylote  megascleres. 

MicrosclereSy  the  usual  amphiastra,  usually  about  0  012  mm. 
long. 

This  species  is  distinguished  by  its  brown  colour,  and  by  the 
presence  of  the  abundant  oxeote  megascleres.  From  /.  coccinea 
it  is  also  distinguished  by  the  much  larger  microscleres. 

R,N.  434  (x,  19  f;  "seal  brown  with  a  coating  of  olive 
yellow  "). 

Genus  Forcepia^  Carter. 

Megascleres  usually  diactinal,  tylota  or  strongyla,  sometimes 
becoming  stylote.  Microscleres  isochelae  and  forcipes,  possibly 
with  other  forms. 

Forcepia  colonensis^  Carter. 

Forcepia  colonensiSy  Carter,  A.M.N.H.,  February,  IStSo,  p.  110. 
Suberites  biceps^  Carter,  A.M.N.H.,  February,  1886,  p.  117. 
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This  remarkable  sponge  appears  to  be  rare.  Two  of  the 
specimens  which  I  now  refer  to  it  (R.N.  599  and  1131)  have 
very  much  smaller  forceps  spicules  than  the  type  and  may 
possibly  be  distinct.  The  type  of  Suberites  biceps  in  the  British 
Museum  contains  spined  forceps,  isochelte  and  (?)  sigmata  and  is 
obviously  referable  to  Forctpia  colonensis. 

E,N,  549  (x,  19  f;  "geranium  red");  599  (x,  19  f;  "poppy 
red");  1131  (x). 

B.M,  d.  106  C  Forctpia  colonensis,''  Reg.  86-12-15-363);  sp. 
12  C  Suberites  biceps,  C.  type;'  Reg.  86-12-15-52). 

Forcepia  carteri,  n.  sp. 

Sponge  massive,  irregular.  Surface  very  uneven,  with  scabid, 
subdivided  sandy  areas.  Texture  cavernous,  compact  between, 
with  large  sandy  tracts  ;  firm.     Greyish-yellow  in  spirit. 

Skeleton,  composed  chiefly  of  sand,  not  arranged  in  fibres  but 
in  dense  irregular  accumulations  with  comparatively  clear  areas 
of  soft  tissue  between.  There  are  also  numerous  megascleres, 
mostly  arranged  in  very  loose  and  irregular  whisps. 

Megascleres,  straight,  slender  strongyla,  nearly  cylindrical, 
sometimes  swollen  into  a  slight  head  at  one  end ;  measuring 
about  0-24  by  0004  mm. 

Aficroscleres,  {a)  slender  tridentate  isochelie,  about  0*012  mm. 
long,  with  strongly  curved  shaft  and  short  teeth ;  (b)  forcipiform, 
very  slender,  alx)ut  0*08  mm.  long,  like  a  pair  of  hair-like 
rhaphides  united  at  one  end  and  curving  somewhat  apart  at  the 
other.  The  two  limbs  often  appear  separately,  and  are  then 
indistinguishable  from  ordinary  rhaphides.  These  spicules  are 
very  numerous. 

The  species  makes  a  near  approach  to  Carter's  Forcepia 
crassanchorata*  from  Port  Elliot,  S.A.,  but  diflers  in  details  of 
spiculation. 

R,N,  607  (x,  20  f;  "ochre  yellow"). 

Genus  Microtylotella,  no  v.  gen. 

Megascleres  diactinal  (tylota).  Microscleres  isochelse  and 
microtylota,  to  which  others  may  be  added. 

*  A  J1.N.H.,  February,  1885,  p.  Ill,  pi.  ir^  fig.  3,  a-g. 
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(The  term  "  micro tylota  "  is  here  proposed  for  an  apparently 
new  type  of  microsclere  consisting  of  a  long  slender  shaft  with  a 
knob  at  each  end). 

Microtylotella  guntheri^  n.  sp. 

Massive,  solid  and  heavy.  Vents  (in  one  specimen)  few,  large, 
on  broad  rounded  margin.  Very  hard ;  composed  chiefly  of 
coarse  sand  arranged  in  dense,  stout,  close-packed,  radiating 
columns,  whose  ends  may  form  a  meaudriniform  pattern  on  the 
upper  surface.     Colour  in  spirit  sandy  brown. 

The  spicular  skeleton  is  reduced  to  insignificance  in  comparison 
with  the  coarse  sand,  but  slender  spicules  are  abundantly 
scattered  through  the  soft  tissues. 

Megascleres,  long,  slender,  nearly  straight  tylota,  with  slightly 
developed  heads ;  size  about  0*28  by  0*003  mm. 

Microscleres^  (a)  very  minute,  slender  isochelse,  about  0*012 
mm.  long,  of  ordinary  form  like  those  figured  by  Carter  for 
Forcepia  colonensis ;  {b)  smooth,  slender  toxa,  of  extremely  vari- 
able dimensions,  sometimes  so  long  and  so  slightly  curved  as  to 
resemble  raphides ;  (r)  microtylota,  with  very  slender,  straight  or 
nearly  straight  shaft,  which  may  be  very  faintly  microspined, 
terminating  nt  each  end  in  a  small  button-like  knob  (perhaps 
slightly  toothed);  the  whole  about  0*08  mm.  long  and  0*0015 
mm.  thick  in  the  shaft. 

I  have  much  pleasure  in  dedicating  this  remarkable  species  to 
Dr.  Giinther,  of  the  British  Museum,  as  a  slight  recognition  of 
his  many  kindnesses. 

R.N.  473  (x,  20  f;  "bay");  757  (s.  5,  "vermilion"). 

Genus  Histoderma^  Carter. 

Sponge  consisting  of  a  massive  body  throwing  off  hollow 
processes  or  fistulre ;  with  a  more  or  less  strongly-developed 
cortex  of  horizontally-placed  megascleres.  Megascleres  usually 
diactinal,  but  ranging  from  tylota  to  styli.  Microscleres  isochelse, 
to  which  others  may  be  added. 

Siderodervia^  Ridley  and  Dendy,  may  possibly  have  to  fall 
under  this  genus. 
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Histoderma  verrucosum,  Carter. 

Histtoderma  verrucosum^  Carter,  A.M.N.H.,  December,  1886, 
p.  452. 

Histtoderma  polymasteides^  Carter,  A.M.N.H.,  December,  1886, 
p.  453. 

The  isochelae  may  be  extremely  rare.  In  R,N.  392  and  398 
I  have  not  been  able  to  find  any,  and  in  B^M.  sp.  36  I  could  only 
find  one. 

H.  polymasteides  would  appear  from  the  description  to  be 
merely  a  more  robust  variety,  but  I  have  seen  no  specimen. 

R,N,  392;  398;  627  (x,  19  f ;  "buff");  808  (s.  5);  1189. 

B,M.  sp.  36  (^^  Histtoderma  verrucosum^'  Reg.  86-12-15-74). 

Genus  Amphiastreiiay  nov.  gen. 

Sponge  consisting  of  a  massive  body  throwing  off  hollow  fistulse 
from  the  upper  surface  and  (sometimes)  with  root-like  processes 
below.  Body  with  a  dense  cortex  of  horizontally-placed  spicules. 
Megascleres  diactinal,  strongyla  or  tylota.  Microscleres  amphi- 
asters  (birotulates),  to  which  others  may  be  added. 

The  erection  of  a  new  genus  for  Carter's  Phlceodictyon  birotuli- 
/erum  seems  to  me  necessary.  The  name  Phlawdictyon  was  first 
used  by  Mr.  Carter  for  entirely  different  forms. 

Amphiastrella  birotulifera^  Carter,  sp. 

Phlceodictyon  Hrotuliferum,  Carter,  A.M.N.H.,  December, 
1886,  p.  447,  pi.  x.,  figs.  1-5. 

As  this  very  remarkable  species  is  hitherto  known  only  from  a 
fragment  (one  of  the  branching  tubes),  I  propose  to  supplement 
Mr.  Carter's  detailed  account  with  the  description  of  a  second 
specimen  dredged  by  Mr.  Wilson. 

Sponge  massive,  depressed,  sessile,  irregular,  thickly  encrusted 
witli  shell  debris  and  other  rubbish.  Lower  surface  sending  out 
numerous  rather  slender,  elongated,  rootlike  processes,  attached 
to  which  are  pebbles,  <kc.  Upper  surfaces  giving  off  a  few 
irregular,  slender,  elongated  fistulie,  most  of  which  are  closed  at 
the  apex  (?  two  open  naturally).  .  These  hollow  fistulse  branch 
irregularly,  and  some  have  distinctly  reticulate  walls.  The  body 
of  the  sponge  is  dense  and  compact,  and  is  enclosed  on  all  sides 
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by  a  rather  thin  but  very  dense  and  hard  cortex.  Colour  in 
spirit,  where  visible,  pale  yellow  or  brown. 

Skeleton,  in  the  interior  of  the  body  are  scattered  many 
megascleres,  not  arranged  in  definite  fibres.  In  the  cortex  they 
are  very  densely  packed,  lying  in  various  directions,  more  or  less 
parallel  to  the  surface,  and  forming  a  thick  solid  crust.  In  the 
walls  of  the  fistulse  they  are  arranged  in  loose,  stout  bands  or 
fibres,  which  form  an  irregular  network,  with  many  spicules 
scattered  in  the  meshes  between. 

Megascieres,  straight  or  slightly-curved  strongyla  or  tylota, 
with  slightly-developed  oval  heads ;  size  about  0*4  by  0  008  mm., 
but  variable,  sometimes  much  longer  and  slenderer. 

MicroscUres^  (a)  amphiasters  (birotulates),  varying  in  size  up 
to  about  005  mm.  long,  with  shaft  00042  mm.  thick.  The 
shaft  is  commonly  slightly  constricted  in  the  middle,  and  may  be 
thickened  at  each  side  of  the  constriction.  The  umbrella-like 
ends  may  have  as  many  as  nine  teeth  or  ribs  ;  (p)  slender  sigmata, 
say  0*04  mm.  from  bend  to  bend,  but  variable.  Neither  kind  of 
microsclere  is  abundant,  and  they  might  easily  be  overlooked. 

R.N,  942  (x  A). 

B.M,  sp.  35  {''  Phlceodictyon  birotuHferum,''  Reg.  87-7-1 M 2). 

Genus  Damiria^  Keller. 

Skeleton  reticulate.    Megascleres  of  two  forms,  both  diactinal ; 

those  of  the  main  skeleton  oxea,  those  of  the  dermal  skeleton 

tylota  (?  sometimes  strongylote  or  tornote). 

Microscleres  isochelw,  usually  accompanied  by  sigmata.^ 

Not  having  access  here  to  Keller's  original  description,  I  owe 

my  information  as  to  this  genus  to  Topsent's  useful  paper,  "  Une 

R^forme  dans  la  Classification  des  Halichondrina."'^ 

Damiria  australiensis,  n.  sp. 

Form  very  variable,  ranging  from  massive  to  digitate ;  with 
conulose  or  meandriniform  surface  and  delicate  dermal  mem- 
brane between  the  projecting  portions.  Vents  variable,  large  or 
small,  scattered  or  on  mammiform  or  digitiform  projections. 
Texture  soft  and  spongy.     Colour  in  spirit  pale  yellow. 

•  M^molres  de  la  Sooi^td  Zoologlque  de  France.    Tome  VII., )).  6, 1894 
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Skeleton.  The  main  skeleton  is  a  dense,  irregularly  isodictyal 
network  of  oxea.  Towards  the  surface  this  is  replaced  by 
radiating,  branching  whisps  of  tylota. 

Megascleres^  (a)  rather  slender,  slightly  curved,  smooth  oxea, 
gradually  sharp-pointed  at  each  end,  measuring  about  0*2  by 
0*008  mm.  (very  rarely  a  stylote  spicule  occurs  amongst  them) ; 
(^)  tylota,  with  well-developed  oval  heads,  smooth,  straight ; 
about  0-25  by  0005  mm. 

Microscleres,  (a)  tridentate  isochelse  like  those  of  Myxilla  ; 
fairly  stout  and  about  0*028  mm.  long,  but  varying  in  size; 
(b)  Sigmata,  small,  slender,  simple  and  contort,  about  0*02  mm. 
from  bend  to  bend. 

R.N.  361  (s.  15,  3  f;  "bright  orange  red") ;  451  (s.  9,  17  f ; 
"rufous");  662  ;  673  (s.  10) ;  717  (s.  10) ;  7? 8  (Sorrento  Reef); 
719  (Sorrento  Reef);  722  (Sorrento  Reef);  836  (s.  10);  837 
(s.  10) ;  838  (s,  10) ;  845  (s.  10) ;  861  (s.  9) ;  903  (s.  10) ; 
919(8.  10);  997  (s.  14). 

Sub-family  EcTTONiNiE. 

Skeleton  fibre  echinated  by  laterally  projecting  styli,  usually 
spined. 

Genus  Myxilla,  Schmidt. 

Main  skeleton  reticulate,  composed  of  usually  spined  styli,  and 
sometimes  echinated  by  spined  styli  or  tylostyli  of  different  form. 
Variously  ended  diactinal  megascleres  are  also  present,  chiefly  at 
the  surface.  There  is  usually  very  little  spongin.  Microscleres 
tridendate  isochelse,  to  which  sigmata  may  be  added. 

Seeing  that  the  type  of  this  genus,  M.  rosacea,  has  no  special 
echinating  spicules,  I  cannot  agree  with  Topsent  in  separating 
such  forms  as  a  distinct  genus  under  Gray's  name  Dendoryx. 
Myxilla  has  several  years'  precedence  over  Dendoryx,  and  at 
present  I  propose  to  retain  the  name  Myxilla  both  for  species 
with  and  species  without  special  echinating  spicules  (vide 
Challenger  Report).  Similarly,  Topsent's  Lissodendoryx  falls 
under  Myxilla,  for  the  degree  of  spination  of  the  styli  varies  so 
much  that  it  is  impossible  to  draw  a  hard  and  fast  line  between 
the  two. 
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Myxilla  isodiciyalis^  Carter,  sp. 

Halichondria  isodiciyalis^  Carter,  A.M.N. H.,  April,  1882,  p. 
285,  pi.  xi.,  tig.  2. 

Halichondria  isodictyalis^  Carter,  A.M.N.H.,  January,  1886, 
p.  52. 

Halichondria  incrustans^  Coll.  Brit.  Mus. 

The  sponge  is  massive,  sessile,  usually  with  more  or  less 
conulose  surface  and  rather  large  scattered  vents.  The  skeleton 
is  an  isodictyal  network  of  smooth  styli,  with  tylota  radiating  in 
whisps  towards  the  surface  and  scattered  in  the  dermal  mem- 
brane.    The  microscleres  are  small  isochelte  and  sigmata. 

R.N,  690  (s.  7);  773  (Sorrento  Jetty,  "wax  yellow");  778 
(Sorrento  Jetty,  "wax  yellow");  793  (Sorrento  Jetty,  "dull 
wax  yellow  ") ;  872  (s.  5) ;  886  (s.  9) ;  897  (s.  10) ;  953  (s.  6) ; 
965  (s.  6). 

B.M.  d.  103  (labelled  "  Halichondria  incrustans^'^  which  is 
explained  by  Mr.  Carter's  remarks  loc.  cit,y  Reg.  86-12-15-391). 

Myxilla  victoriana^  n.  sp. 

Halichondria  pustulosa^  Carter,  A.M.N.H.,  December,  1886, 
p.  450. 

Halichondria  pusiulaia,  Coll.  Brit.  Mus. 

Not  Halichondria  pustulosa^  Carter,  A.M.N.H.,  April,  1882, 
p.  285,  pi.  xi.,  fig.  1. 

Massive,  irregular,  with  uneven,  rugose  or  warty  surface  and 
scab-like  pore-areas.  Vents  small  and  scattered.  Texture  fairly 
compact,  but  soft  and  spongy.     Pale  yellow  in  spirit. 

Skeleton^  the  main  skeleton  is  an  irregular  reticulation  of 
spicular  fibres,  with  rather  strongly-developed  multispicular 
primary  lines  running  towards  the  surface.  The  fibres  contain 
a  considerable  quantity  of  pale-coloured  spongin,  and  are  abun- 
dantly echinated  by  the  spined  stylL  The  dermal  skeleton 
consists  of  the  slender  diactinal  spicules  (sometimes  stylote) 
radiating  in  whisps  at  the  surface,  and  especially  developed  in  a 
beautifully  radiate  manner  around  the  scab-like  pore-areas. 

Megascleres^  (a)  Main  styli,  smooth,  slightly  curved  and 
gradually  sharp-pointed,  sometimes  with  a  faint  indication  of 
spination  at  the  base  ;  size  about  0*2  by  0'0082  mm. ;  (d)  Echin- 
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ating  styli,  straight,  gradually  sharp-pointed  and  spined  all  over, 
size  about  0*1  by  0-0082  mm.;*  {c)  Dermal  spicules,  straight, 
smooth,  long  and  slender,  varying  in  form  from  tylote  to 
tylostylote,  with  feebly-developed  oval  heads ;  size  about  0*25  by 
0003  ram. 

Microscleres^  rather  stout  tridentate  isochelse,  of  the  usual 
Myxilla  pattern,  about  0*025  mm.  long.     Very  abundant. 

This  species  is  evidently  distinct  from  Carter's  original  Hali- 
chondria  fustuiosa,  as  is  clearly  seen  by  reference  to  his  description 
and  figures. 

R,N.  492  ("  brick  red  ") ;  835  ;  844  ;  895  ;  922.  All  from 
station  10. 

B,M,  d.  97  {'' Haiichondria  pustulaia;'  Reg.  87-7-11-26). 

Genus  Microciona^  Bowerbank  (emended). 

Skeleton  consisting  of  plumose  columns.  Megascleres  all 
monactinal,  smooth  and  spined.     Typical  microscleres  isochelte. 

Alicrociona  scabida^  Carter,  sp. 

Halichondria  scabida.  Carter,  A.M.N.H.,  February,  1885, 
p.  112,  pi.  iv.,  figs.  4,  5. 

Halichondria  scabida^  Carter,  A.M.N.H.,  December,  1886, 
p.  449. 

This  species  appears  to  come  much  nearer  to  Carter's  original 
"  Halichondria  pusiulosa  "  than  does  Myxilla  victoriana^  which 
he  referred  to  that  species. 

R,N,  413  (x,  19  f ;  "  orpiment-orange ") ;  1025  (x  B) ;  1038 
(X  B). 

Genus  Clathria^  Schmidt. 

Skeleton  a  reticulation  of  fibre,  usually  with  much  spongin, 
cored  by  smooth  styli  and  echinated  by  spined  styli.  Typical 
microscleres  small  palmate  isochelse. 

I  propose  to  drop  the  genus  Rhaphidophlus  of  Ehlers,  which 
differs  from  Clathria  only  in  the  strongly-developed  dermal  crust 
of  radiately-disposed  stylL  It  is  impossible  to  draw  a  sharp 
distinction  between  the  two. 

•  The  diameter  given  for  spined  styli  is  always  exclosiTe  of  the  spines. 
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Clathria  typica^  Carter,  sp. 

Echinonema  typicum,  Carter,  A.M.N.H.,  May,  1881,  p.  378. 

Echinonema  anchoratum,  Carter,  A.M.N.H.,  May,  1881,  p.  379. 

Echinonema  flabelliformis^  Carter,  A.M.N. H.,  November,  1885, 
p.  352. 

Echinonema  pectiniformis^  Carter,  A.M.N.  H.,  November,  1885, 
p.  353. 

Phakellia  ventilabrum^  var.  australiensis.  Carter,  A.M.N.H., 
November,  1886,  p.  379. 

This  very  common  and  variable  species  ranges  from  digitate 
to  flabellate  in  shape.  It  is  characterised  by  the  stout,  echinated, 
horny  fibre  and  dermal  crust  of  small  styli.  The  megascleres 
are  smooth  styli,  long  and  slender  in  and  between  the  fibres, 
shorter  at  the  surface,  and  short  spined  echinating  styli.  The 
microscleres  are  minute  isochelce,  and  very  slender,  hair-like 
toxa,  often  in  bundles  (toxodragmata).  The  latter,  although  not 
mentioned  by  Carter,  are  present  in  B.M.  d.  96  and  B.M.  sp.  48. 
R.N.  383,  436  and  551  are  distinguished  from  the  majority  of 
the  specimens  by  the  absence  (apparently)  of  toxa  and  the  more 
strongly-developed  megascleres,  but  such  differences  are  hardly  of 
specific  importance  in  the  genus  Clathria. 

R.N.  359  (s.  15,  3  f;  "dull  dirty  brick  red  ") ;  431  (x,  19  f ; 
"salmon  colour");  438  (s.  14,  11  f;  "  vinaceous-rufous  ") ;  677 
(s.  5;  "scarlet");  797  (s.  9);  840  (s.  10):  900  (s.  10);  959 
(s.  6) ;  1072  (x  A). 

Variety  383;  436  (x,  19  f;  "brick  red");  551  (x,  19  f; 
subdued  crimson). 

B.M.  sp.  48  {^^  Echinonema  pectiniformis^  C.  type,"  Reg. 
86-12-15-141) ;  d.  85  (^''Phakellia  ventilahrum^  var.  australiensis,'' 
Reg.  86-12-15-422);  d.  96  {''Echinonema  anchoratum,''  Reg. 
86-12-15-423). 

Clathria  angulifera^  n.sp. 

Sponge  thinly  lamellar,  very  proliferous,  anastomosing,  low- 
growing,  spreading;  vents  small,  scattered  and  marginal.  Surface 
glabrous.  Texture  compressible,  resilient,  fairly  tough.  Colour 
in  spirit,  very  pale  yellow. 

Skeleton^  an  irregular  but  well-defined  and  rather  close-meshed 
network  of  rather  slender  fibre.     The  fibre  is  composed  of  very 
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pale  spongin,  cored  by  fairly  abundant  smooth  styli  and  sparsely 
echioated  by  spined  styli.  The  spicules  occur  irregularly  in  the 
fibres,  not  forming  a  compact  axial  core.  Few  spicules  are 
scattered  between  the  fibres.  The  dermal  skeleton  is  composed 
of  very  loose  radiating  whisps  of  long  slender  styli. 

McgascUres^  i^d)  smooth,  straight  styli,  in  the  fibres  of  the 
main  skeleton,  gradually  sharp-pointed ;  size  variable,  say  about 
0-18  by  0*0042  mm.  ;  (b)  long,  straight,  slender  styli  or  sub- 
tylostyli  of  the  dermal  tufts,  say  about  0*25  by  0'0035  mm. ; 
(r)  echinating  styli ;  short,  straight,  gradually  sharp-pointed, 
feebly  spined  ;  about  0*058  by  0*004  mm. 

Microscieres,  (a)  extremely  minute  isochelae,  very  slender  and 
liardly  0006  mm.  long ;  (b)  rather  short,  stout  toxa,  very 
strongly  angulate*  in  the  middle,  sometimes  forming  almost  a 
right  angle  with  nearly  straight  limbs ;  smooth  and  sharp- 
pointed  ;  size  variable,  up  to  about  0*07  mm.  from  point  to  point 
in  a  straight  line,  by  0*004  mm.  in  diameter.  I  have  also 
observed  a  few  hair-like  rhaphides,  possibly  young  forms  of 
megascleres,  and  one  stoutish  contort  sigma. 

jR.N.  1160  (x). 

Clathria  austraiiensis^  Carter,  sp. 

Wilsonella  austraiiensis^  Carter,  A.M.N.H.,  November,  1885, 
p.  366. 

This  appears  to  be  simply  a  Clathria  with  a  large  amount  of 
foreign  matter  (sand  and  broken  spicules)  in  and  between  the 
fibres  and  on  the  surface.  The  sand  is  especially  abundant  in 
the  primary  fibres.  A  considerable  amount  of  spongin  is  also 
present.  In  the  three  specimens  which  I  now  refer  to  the 
species  I  find  a  few  slender  toxa,  which  are  not  mentioned  in  the 
original  description. 

R,N,  748  (s.  1  ;  "cherry  red  ") ;  969  (s.  5)  ;  1002  (s.  1). 

B,M,  sp.  76  {Wilsonella  australiensis,  C.  type,"  Reg.  86-12- 
15-43)  ;  d.  13  (wrongly  lal)eUed  "  Sfongelia,"  Reg.  86-12-15-288). 

Clathria  echinonematissima.  Carter,  sp. 
Wilsonella  echinonematissima^  Carter,  A.M.N.H.,  March,  1887, 
p.  210. 

*  Whence  the  specific  name. 
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There  seems  to  be  little  <loubt,  from  Mr.  Carter's  description, 
that  this  species  is  a  Clathria,  but  I  have  not  yet  had  the  oppor- 
tunity of  examining  it. 

Clathria  pinijormis^  Carter,  sp. 

Dictyocylindrus pinifortniSy  Carter,  A.M.N. H.,  November,  1885, 
p.  354. 

This  is  apparently  an  aberrant  Clathria,  The  sponge  is  erect, 
lobo-digitate  or  Habellate,  with  corrugated  surface.  There  is  a 
well-developed  homy  fibre,  and  the  spicules  are  all  very  slender. 
The  megascleres  are  long  slender  styli  which  may  become  oxeote, 
and  short  slender  echinating  styli,  which  may  also  become  oxeote. 
The  latter  are  spined  as  usual,  and  the  oxeote  tendency  seems  to 
be  very  characteristic.     No  microscleres  are  visible. 

R.N,  412  (x,  19  f ;  "cadmium  orange");  508  (x,  20  f ; 
"  brick  red  ")• 

B,M,  sp.  75  {^^  Dictyocylindrus piniformisy  C.  type,"  Reg.  86-12- 
15-62). 

Clathria  alata,  n.  sp. 

Sponge  massive,  irregular,  with  rugose  or  warty  surface  and 
thick,  tough,  smooth  dermal  membrane.  Vents  large  and  small, 
scattered.  Texture  fairly  firm  but  compressible  and  resilient. 
Pale  yellow  or  brown  in  spirit. 

Skeleton,  the  spicular  skeleton  is  very  strongly-developed, 
partly  in  stout,  whisp-like,  multispicular  fibres,  enveloped  in 
much  spongin  and  forming  a  very  loose,  irregular  network ;  the 
fibres  are  composed  chiefly  of  the  smooth  styli.  At  the  surface 
they  break  up  into  densely-packed,  radiating  tufts  of  smooth 
styli,  forming  a  dermal  crust.  Very  numerous  loose  megascleres 
are  scattered  between  the  fibres  of  the  main  skeleton. 

Megascleres,  {a)  straight,  smooth,  rather  slender  styli ;  evenly 
rounded  off"  at  one  end  and  fairly  gradually  sharp-pointed  at  the 
other ;  nearly  cylindrical ;  size  about  0*23  by  0*0042  mm.;  (/') 
spined  styli;  straight,  gradually  sharp-pointed,  apex  free  from 
spines ;  variable  in  size,  usually  rather  short  and  btout,  say  about 
0-1  by  0-0082  mm. 

Microscleres,  very  numerous  isochelse.  Resembling  the  ordinary 
Clathria  type  in  general  characters  but  comparatively  large  and 
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distinguished  by  a  very  thin  wing-like  expansion  or  fimbria  along 
each  side  of  the  shaft.*     Length  about  0*022  mm. 

R,N,  752  (s,  5;  "light  orange-brown");  763  (s.  1);  792 
(Sorrento  Jetty;  "greyish-brown");  801  (s.l;  "orange-brown"); 
842  (s.  10);  843  (s.  10). 

Clathria  myxilloldts^  n.  sp. 

Massive,  depressed,  cake-like.  Surface  rather  uneven ;  villous 
with  projecting  fibres,  although  the  dermal  skeleton  appears  to  be 
intact.     Compact,  soft,  resilient     Pale  greyish-yellow  in  spirit 

Skeleton^  the  main  skeleton  is  a  very  loose  and  irregular  net- 
work of  stout,  whisp-like,  multispicular  fibres,  mostly  running 
towards  the  surface.  The  fibres  appear  very  lax  and  with 
little  or  no  obvious  spongin.  They  are  made  up  of  the  smooth 
styli,  irregularly  echinated  and  accompanied  by  the  spined  styli. 
Between  the  fibres  loose  megascleres  are  abundantly  scattered. 
The  dermal  skeleton  consists  of  dense,  radiating  tufts  of  smooth 
styli. 

Megascleres^  (a)  long,  straight,  slender,  smooth  styli ;  evenly 
rounded  at  one  end  and  sharply  pointed  at  the  other ;  about  0*3 
by  0*0042  mm.;  (b)  spined  styli;  straight  and  rather  slender, 
gradually  sharp-pointed  and  abundantly  spined  all  over ;  about 
01 3  by  0005  mm. 

Microscleres^  tridentate  isochelae,  resembling  those  of  Myxilla^ 
with  strongly-curved  shaft.     Length  about  0025  mm. 

This  species  at  first  sight  closely  resembles  Clathria  alata  but 
differs  in  the  form  of  the  spicules  very  considerably. 

R,N,  729  (a  5). 

Clathria  imperfecta^  n.  sp. 

Sponge  compressed,  cake-like,  crumbling. 

Skeleton^  a  very  irregular  reticulation  of  loose,  whisp-like, 
multispicular  fibre  without  obvious  spongin,  irregularly  echinated 
and  accompanied  by  spined  styli,  but  composed  principally  of 
smooth  styli.  Many  spicules  are  scattered  between  the  fibres, 
especially  spined  styli,  and  at  the  surface  there  is  a  poorly- 
developed  dermal  skeleton  of  loose  radially-disposed  smooth  styli. 

•  Whence  the  name  of  the  species. 
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Megascieres,  {a)  smooth,  straight  styli,  gradually  sharp-pointed 
at  the  apex,  and  evenly  rounded  at  the  base ;  size  about  0*2  by 
0*0062  mm.;  (^)  spined  styli;  usually  straight,  tapering  gradu- 
ally to  a  fine  point,  richly  spined  all  over ;  size  about  0*1  by 
0-005  mm. 

This  remarkable  species,  characterised  by  the  entire  absence  of 
microscleres,  should  perhaps  be  considered  as  the  type  of  a  new 
genus.  As  regards  external  form  and  the  general  arrangement 
of  the  skeleton  and  the  form  of  the  megascleres  it  comes  very 
near  to  Clathria  alata  and  C.  myxilloidts, 
R,N,  376  (18  f;  "dull  brown  orange,  yellower  below"). 

Genus  Ophlitaspongia^  Bowerbank*  (emend.) 

Usually  with  strongly-developed  horny  fibre.  Megascleres 
smooth  styli,  some  of  which  echinate  the  horny  fibre.  Micros- 
cleres may  or  may  not  be  present.  External  form  not 
honeycombed. 

This  genus,  as  thus  constituted,  will  be  a  very  useful  one 
differing  from  Clathria  in  the  smoothness  of  the  echinating  styli, 
and  from  Echinoclathria  in  the  external  form.  It  has  been 
pointed  out  by  Topsent  that  the  first  described  species  of 
Clathria  (C  coralloides)  has  smooth  echinating  spicules,  but 
the  genus  was  so  imperfectly  diagnosed  by  its  author  that  we  may 
accept  the  views  of  subsequent  writers,  who  seem  to  be  agreed  in 
regarding  the  spined  styli  as  characteristic.  This  view  leaves 
the  field  open  for  Bowerbank's  Ophlitaspongia^  of  which  the 
type  has  smooth  echinating  styli. 

Some  species  of  the  genus,  in  which  the  styli  may  be  replaced 
by  oxea,  form  an  interesting  link  between  the  Ectyoninai  and 
Chalininaj,  and  I  have  little  doubt  that  my  Siphonochalina 
bispiculata^  described  in  the  first  part  of  this  catalogue,  really 
belongs  near  here. 

Ophlitaspongia  subhispida^  Carter,  sp. 

Echinoclathria  subhispida,  Carter,  A.M.N.H.,  November,  1885, 
p.  356. 


*  Monograph  of  British  Sponges,  Vol.,  II..  p.  14. 
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JSchincclathria  gracilis,  Carter,  op.  et  loc,  cit, 

t  Axinella  chalinoides,  Carter,  A.M.N.H.,  November,  1885, 
p.  358. 

t  Axinella  chalinoidesj  var.  cribrosa,  Carter,  A.M.N.H.,  Novem- 
ber, 1886,  p.  377. 

The  sponge  is  branched,  the  branches  being  long  and  slender, 
subcylindrical  or  flattened.  The  skeleton  is  reticulate,  con- 
sisting of  strongly-developed  homy  fibre,  in  part  cored  and 
echinated  by  smooth  styli.  In  addition  to  the  spicules  mentioned 
by  Mr.  Carter,  I  find  in  B.M.  sp.  39  and  in  B.M.  sp.  42  and  in 
B.N.  310,  slender  toxa  present. 

JR.N.  310  (20  f;  "dark  brownish  red");  ?  628  (x,  19  f; 
**  maroon  "). 

B,M.  sp.  39  {''  Echinoclathria  gracilis,  C.  type,"  Reg.  86-12-15- 
45);  sp.  42  ('' Echitwclathria  subhispida,  C.  type,"  Reg.  86-12- 
15-70);  Id.  SI  i^'' Axinella  chalinoides,''  Reg.  86-12-15-402). 


Ophlitaspongia  nodosa.  Carter,  sp. 

Echinoclathria  nodosa.  Carter,  A.M.N.H.,  November,  1885, 
p.  356. 

This  species  is  branching,  with  the  branches  nodulated  and 
sometimes  anastomosing.  The  skeleton  is  reticulate,  with  well- 
developed  horny  fibre.  The  spicules  are  smooth  styli,  in  and 
projecting  from  the  fibre  and  scattered  between.  Special 
echinating  spicules  can  hardly  be  said  to  exist,  and  I  have 
seen  no  microscleres. 

R.N,  264  (18  f ;  "brick  red  ") ;  644  (s.  5,  7  f ;  "crimson,  with 
a  very  light  wash  of  sepia  ") ;  899  (s.  10). 

B.M.  sp.  41  (Echinoclathria  nodosa,  C.  tjrpe,"  Reg.  86-12- 
15-96). 

Ophlitaspongia  tenuis.  Carter,  sp. 

Echinoclathria  tenuis.  Carter,  A.M.N.H.,  November,  1885,  p. 
355. 

Phakellia  papyracea.  Carter,  A.M.N.H.,  November,  1886,  p. 
379. 

(Not  Phakellia  papyracea,  Ridley  and  Dendy,  Challenger 
Monaxonida,  p.  172). 
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The  sponge  is  stipitate,  thin,  flabellate.  The  main  skeleton 
consists  of  a  fairly  regular,  rather  small-meshed,  sub-rectangular 
network  of  strongly-developed  homy  fibre,  cored  and  echinated 
by  smooth,  short,  stout  styli  or  subtylostyli  of  variable  size.  This 
skeleton  is  condensed  in  the  central  plane.  There  are  also 
present  long  and  very  slender,  smooth  tylostyli,  with  well-developed 
heads.  These  appear  to  be  very  characteristic,  they  occur  in 
longitudinal  whisps  and  scattered  towards  the  middle  of  the 
sponge,  and  in  loose  radiating  tufts  at  the  surface.  No  micros- 
cleres  have  been  detected.  The  species  is  interesting  because  it 
shows  a  structure  intermediate  between  the  Ectyonina  and 
Axinellida,  so  that  it  might,  with  almost  equal  justice,  be  placed 
in  either  group.  Indeed,  I  find  from  examination  of  the  British 
Museum  specimens  that  Mr.  Carter's  Echinoclathria  tenuis  and 
Phakellia  papyracea  are  identical. 

R,N.  287  (18  f;  "bright  brick  red");  353  (19  f;  "Venetian 
red  with  yellow  spots");  1075  (x  A). 

B.M,  sp.  43  (^''Echinoclathria  tenuis,  C.  type,"  Reg.  86-12-15- 
147);  d.  88  {'' Phakellia  papyracea,''  Reg.  86-12-15-231). 

Ophlitaspongia  gahrieli,  n.  sp. 

Sessile,  spreading,  encrusting;  rising  into  short  mammiform 
projections,  each  bearing  a  smallish  vent.  Surface  uneven,  with 
minutely  reticulate  dermal  membrane  in  the  depressed  portions, 
more  or  less  granular  elsewhere.  Texture  soft,  resilient ;  colour 
in  spirit  pale  yellow. 

Skeleton,  the  main  skeleton  is  a  sub-rectangularly  meshed 
network  of  strongly-developed  horny  fibre.  The  primary  fibres 
are  about  0*055  mm.,  thick  and  sparsely  cored  with  slender 
styli.  The  secondary  connecting  fibres  are  a  little  slenderer  and 
without  any  spicular  core.  The  dermal  skeleton  consists  of 
sparse  tufts  of  slender  styli  projecting  very  slightly  l>eyond  the 
dermal  membrane. 

Megascleres,  smooth,  straight  styli,  of  two  ciiief  sizes,  (a) 
comparatively  short ;  hastately  and  very  sharply-pointed  at  the 
apex,  and  evenly  rounded  off  at  the  base  ;  measuring  about  0*09 
by  0*0042  mm.  These  occur  pretty  abundantly  scattered  in  the 
soft  tissues  between  the  fibres ;    a  very  few  of  them  echinate 
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the  fibres ;  a  very  few  oxea  of  about  the  same  proportions  also 
occur.  The  styli  coring  the  main  fibres  are  of  about  the  same 
length  but  much  slenderer ;  {b)  comparatively  long ;  gradually 
sharp-pointed  at  the  apex,  and  evenly  rounded  off  at  the  base ; 
measuring  about  0*19  by  0*003  mm.;  occurring  in  the  dermal 
tufts  and  scattered  between  the  fibres. 

Microscleres^  a  very  few  long,  slender  oxeote  spicules,  slightly 
angulated  in  the  middle,  may  perhaps  represent  toxa.  They 
measure  up  to  about  0*25  by  0*002  mm. 

I  have  much  pleasure  in  dedicating  this  species  to  Mr.  J. 
Gabriel,  to  whose  dredging  operations  I  am  indebted  for  many 
Victorian  sponges. 

R.N,  915  (s.  5). 

Ophlitaspongia  axindloides^  n.  sp. 

Sponge  erect,  lobose,  stipitate.  Vents  small,  marginal.  Surface 
smooth,  minutely  reticulate.     Colour  in  spirit  pale  yellow. 

Skeleton^  the  main  skeleton  is  a  rather  close  sub-rectangularly 
meshed  network  of  strongly-developed  horny  fibre.  The  primary 
lines  are  about  0*07  mm.  thick  and  pretty  abundantly  cored  by 
the  short,  smooth  styli,  many  of  which  are  arranged  in  an 
Axinellid  manner,  with  their  apices  projecting  obliquely  upwards 
and  outwards  from  the  fibre.  The  secondary,  connecting  fibres 
are  a  little  slenderer,  sparsely  cored  and  rarely  echinated  by 
scattered  styli.  Numerous  styli  are  irregularly  scattered  in  the 
soft  tissues  between  the  fibres.  The  dermal  skeleton  is  not  very 
strongly  developed  and  consists  of  rather  sparse,  radiating  tufts 
of  styli  supported  on  an  underlying  reticulation  of  horny  fibre 
belonging  to  the  uppermost  part  of  the  main  skeleton. 

Megascleres^  smooth,  straight,  styli;  usually  short  and  stout, 
evenly  rounded  and  slightly  narrowed  at  one  end  and  tapering 
gradually  to  a  fine  point  at  the  other ;  measuring  about  0*1  by 
0*0082  mm.  Such  spicules  are  the  most  al)undant  in  all  situa- 
tions ;  they  are  occasionally  replaced  by  sharp-pointed  oxea  of 
about  the  same  dimensions,  while  longer  and  slenderer  styli  of 
variable  size  occur  plentifully  scattered  amongst  them.  The 
latter  are  sometimes  of  almost  hair-like  proportions. 

RN  329  (18  f  ;  "deep  blood  red  "). 
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Genus  Echinoclathria^  Carter. 

Sponge  made  up  of  a  honeycomb-like  mass  of  anastomosing, 
flattened  trabeculie.  Skeleton  reticulate,  horny,  with  or  without 
spicules  in  the  fibre.  Megascleres  smooth,  either  styli  or  tylota  ; 
smooth  echinating  styli  commonly  present.  Palmate  isochelee 
may  be  present. 

Echinociathria  favus,  Carter. 

Echinoclathria  favus^  Carter,  A.M.N.H.,  October,  1885,  p.  292. 

Echinoclathria  /avus^  Ridley  and  Dendy,  Challenger  Monaxo- 
nida,  p.  160,  pi.  xxxi.,  figs.  4,  5,  ba. 

It  is  rather  curious  that  this  species,  which  would  seem,  from 
Mr.  Carter's  original  description  and  from  the  "  Challenger " 
Collection,  to  be  not  uncommon  in  Bass  Straits,  is  unrepresented 
in  Mr.  Wilson's  later  collections. 

Echinoclathria  glabra,  Ridley  and  Dendy. 

Echinoclathria  glabra,  Ridley  and  Dendy,  Challenger  Monaxo- 
nida,  p.  163,  pi.  xxix.,  figs.  11,  \\a]  pi.  xxxi.,  fig.  2. 

This  species  was  described  from  a  single  specimen  collected  by 
the  "Challenger"  in  Bass  Straits.  Mr.  Wilson  has  added  three 
more. 

R.N.  691  (s.  7,  Queenscliff  Jetty) ;  696  (s.  7,  Queenscliff  Jetty) ; 
707  (s.  3  ;  "  yellowish  grey  "). 

Echinoclathria  arenifera.  Carter. 

]  Holopsamma  laminic favosa,  Carter,  A.M.N.H.,  March,  1885, 
p.  212. 

Echinoclathria  favus,  var.  arenifera,  Carter,  A. M.N.H.,  Novem- 
ber, 1885,  p.  350. 

The  sponge  is  honeycombed  as  usual  but  intensely  sandy. 
The  spicules  are  difficult  to  make  out,  apparently  smooth, 
echinating  subtylostyli  and  slender  linear  spicules  only.  B.M. 
d.  54,  55  and  58  all  contain  proper  spicules,  while  their  presence 
is  doubtful  in  d.  49  and  56. 

R.IV.  308  (20  f;  "samly  sponge  colour");  557  (x,  19  f; 
ochraceous  buff");  698  (s.  7,  Queenscliff  Jetty);  830  (s.  10);  833 
(s.  10);  849  (s.  10). 
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B.Af.  ?  d.  49  ('' Holopsamma  laminafavosa,''  Reg.  86-12-15- 
420);  d.  54  (^^ Holopsamma  laminafavosa^''  unregistered);  d.  55 
{'' Holoposamma  limituBfavosa,''  Reg.  86-12-15-491);  d.  56 
\'^ Hohpsamma  lamina",  Reg.  86-12-15490);  d.  58  {Holop- 
samma  lamina;'  Reg.  86-12-15-312). 


Genus  Plumohalichondria,  Carter. 

Skeleton  arranged  in  plumose  columns.  Megascleres  smooth 
(liactinal  and  spined  monactinal.     Typical  microscleres  isochelae. 

Piumohalichondria  aespitosa^  Carter,  sp. 

Echinonana  caspitosa.  Carter,  A.M.N.H.,  November,  1885, 
p.  352. 

The  massive,  proliferous,  coralloid  external  form  and  columnar 
structure  with  the  plumose  skeleton  columns  are  very  charac- 
teristic of  this  species. 

R,N,  485  (s.  10,  8  f;  "salmon  colour");  565  (s.  10,  8  f; 
"orange");  664;  901  (s.  10). 

B.M.  sp.  45  {^^  Echinonevia  aespitosa,  C*  type,"  Reg.  86-12-15- 
97). 


Ptumohalichondria  uncifer^  n.  sp. 

Sponge  thin,  encrusting,  with  minutely  conulose  surface  and 
columnar  structure.     Colour  in  spirit  pale  yellow. 

Skeleton  composed  of  short,  stout,  plumose  columns,  running 
from  the  base  to  the  dermal  membrane  and  branching  slightly  in 
their  course.  These  columns  consist  chiefly  of  spined  styli,  whose 
basal  portions  are  connected  together  by  much  spongin  ;  accom- 
panied by  a  few  slender  oxea.  The  oxea  become  more  abundant 
towards  the  surface,  radiating  olf  from  the  plumose  columns  in 
tufts  to  the  dermal  membrane. 

Megascleres,  (a)  long,  straight,  slender  oxea ;  smooth  and 
rather  abruptly  pointed  ;  measuring  about  0-16  by  0*0027  mm.; 
(^)  spined  styli ;  rather  slender,  straight  or  slightly  curved, 
tapering  very  gradually  to  the  apex,  the  neighbourhood  of  which 
alone  is  free  from  spines;  varying  much  in  size,  about  0*18  by 
0*0083  mm.  when  fully  grown. 
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Microscieres^  {a)  robust  tridentnte  isochelte,  with  strongly- 
curved  shaft  and  short  blunt  teeth.  These  spicules  vary  up  to 
about  0*04  mm.  in  length.  What  I  take  to  be  young  forma  are 
extremely  abundant.  The  smallest  are  very  slender  and  the 
developing  teeth  gives  them  a  peculiar  appearance ;  {b)  rather 
slender,  simple  and  contort  sigmata;  measuring  when  fully 
grown  about  0-033  mm.  from  bend  to  bend.  Both  forms  of 
microscleres  are  very  abundant. 

This  specices  appears  to  be  nearly  related  to  P.  caspitosa,  but  is 
distinguished  by  the  thin  habit,  the  more  robust  chelie  and  the 
presence  of  abundant  sigmata. 
jR,N.  1047  (x  B). 

Plumohaiichondria  gravida,  xl  sp. 

Massive,  compact,  solid.  Intensely  and  coarsely  sandy.  Sand 
arranged  in  stout  vertical  columns  ending  in  slight  conuli  on 
the  surface.  Surface  subglabrous  between  the  sandy  points. 
Vents  rather  large,  scattered,  with  wide,  vertical  oscular  tubes. 
Texture  hard,  friable.  Colour  in  spirit  sandy  brown,  with  grey 
flesh. 

Skeleton,  composed  chiefly  of  sand,  with  numerous  spined  styli 
echinating  the  sand  grains,  and  other  spicules  scattered  between. 
At  the  surface  the  oxea  form  radiating  tufts. 

Megascleres,  (a)  straight,  smooth,  slender  oxea,  rather  abruptly 
pointed  ;  about  0*14  by  0*0027  mm.  ;  (b)  short,  slender,  straight, 
finely  pointed  and  entirely  spined  styli ;  about  0*06  by  0*004  mm. 

Microscleres,  (a)  tridentate  isochelae,  up  to  about  0023  mm. 
long,  but  commonly  much  smaller  ;  (F)  rather  slender,  simple  and 
contort  sigmata,  about  0*03  mm.  from  bend  to  bend. 

R,N,  716  (s.  8);  881  (s.  9). 

Plumohalichondria  imrustuns^  Carter,  sp. 

Echinonema  incrusians.  Carter,  A.M.N.H.,  November,  1885, 
p.  3t53. 

Plumohalicliondria  mamviillata.  Carter,  A.M.N.H.,  November, 
1885,  p.  355. 

Plumohalichondria  mammillata,  Ridley  and  Dendy,  Challenger 
Monaxonida,  p.  156,  pi.  xxx.,  figs.  4,  4^  ;  pi.  xlvii.,  figs.  4,  4<7. 
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The  British  Museum  specimens  show  conclusively  that  Plumo- 
halichondria   mammillaia    is   a   mere   synonym   of    Echinonema 

incrustans. 

R,N.  496  (s.  10,  8  f;  "scarlet  vermilion"). 

B.M>  sp.  46  {^''Echinonema  incrustans^  *yp^"  ^g-  86-12-15- 
123);  d.  98  i^*' Plumohalichondria  mammillata,  unregistered"); 
d.  107  ('' Plunwhalickondria  mammil/ata"  Reg.  86-12-15-249). 


Plutnohalichondria  arenacea^  Carter. 

Plumohalichondria  arenacea^  Carter,  A.M.N.H.,  November, 
1885,  p.  367. 

This  is  probably  merely  a  variety  of  P,  incrustans^  of  very 
robust  habit,  with  sandy  fibre  and  dermal  crust  of  spined  stylL 
There  is  no  tangible  difference  in  the  spiculation  of  the  two.  The 
external  form  varies  from  massive  to  flabellate. 

R,N,  323  (18  f;  "pale  grey  buff  with  a  red  tint  on  the  pro- 
jecting parts");  528  (s.  1,  14  f;  "between  vermilion  and 
ochraceous-rufous ");  675  (s.  5);  682  (s.  5);  708  (s.  5;  "flesh  to 
brick  red");  924  (s.  1);  974  (s.  5);  1084  (x  A). 

B,M.  sp.  67  ( Plufiwhalichondria  arenacea,  C.  type,"  T^Q^.  86-12- 
15-80). 

Plumohalichondria  purpurea.  Carter, 

Plumohalichondria  plumosa,  var.  purpurea,  Carter,  A.M.N.H., 
November,  1886,  p.  376. 

This  is  a  remarkable  species  intermediate  in  characters  between 
Plumohalichondria  and  Echinodiciyum  ;  it  differs  from  the  typical 
Plumohalichondria  in  that  the  microscleres  are  entirely  wanting. 
The  name  was  unfortunately  chosen  because  the  purple  colour  is 
not  characteristic  and  was  probably  adventitious  in  the  type. 
There  is  only  one  specimen  in  the  collection  and  that  is  extremely 
irregular,  massive,  proliferous ;  with  conulose  and  rugose  but 
subglabrous  surface,  and  firm,  compact  texture.  The  colour  in 
spirit  is  pale  yello^dsh-grey  ;  in  life  it  was  buff. 

R.N,  759  (s.  1 ;  "  buff") 

B.M,  sp.  47  (^''Plumohalichondria  plumosa,  var.  purpurea. 
Carter.     Type  of  var.,"  Reg.  86-12-15-127). 
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Plumohalichondria  tenuispiculata,  n.  sp. 

Sponge  forming  a  thin  crust,  rising  up  into  small,  irregular, 
branched,  coralloid  processes.  Surface  very  uneven.  Consistence 
pretty  firm  and  compact.     Nearly  white  in  spirit. 

Skeleton,  very  confused,  consisting  of  very  abundant  slender 
spicules,  in  great  paH  scattered  quite  irregularly  but  often 
collected  into  loose,  whisp-like,  irregularly-branching  fibres,  with 
no  obvious  spongin.  The  axial  portions  of  the  fibres  consist  of 
the  slender  oxea  and  they  are  irregularly  echinated  by  the  spined 
styli. 

Megascleres,  (a)  very  slender,  long,  straight  oxea,  measuring 
about  0*2  by  0*002  mm. ;  (6)  comparatively  short,  straight,  spined 
styli ;  gradually  and  finely  pointed,  spined  all  over  but  most 
abundantly  at  the  base;  size  about  0'08  by  0*004  mm.;  (c)  very 
long  and  slender  spined  styli,  gently  curved  and  drawn  out 
gradually  into  long  fine  points,  the  spines  dying  away  towards 
the  apex ;  measuring  up  to  about  0*25  by  0*0027  mm.  Inter- 
mediate forms  of  spined  styli  are  also  met  with. 

The  species  is  nearly  related  to  P.  purpurea,  but  differs  in  the 
much  more  slender  spicules  and  perhaps  also  in  the  external 
form.     There  are  no  microscleres. 

E.JV.  1024  (x  B). 

Genus  Echiuodictyum^  Ridley. 

Skeleton  usually  reticulate.  Megascleres  smooth  diactinal  in 
the  fibre  and  spined  monactinal  echinating  the  fibre.  Smooth 
styli  may  also  be  present.     No  microscleres. 

Echinodictyum  ridleyi,  n.  sp. 

Sponge  lamellar  to  flattened  digitate  ;  may  be  stipitate,  pro- 
liferous and  bushy.  Lamellte  usually  thin.  Vents  small  and 
marginal.  Surfaces  usually  smooth  and  glabrous.  Texture 
compressible,  resilient,  tough.  Colour  in  spirit  pale  greyish 
yellow. 

Skeletou,  the  main  skeleton  is  an  irregular  network  of  well- 
developed  horny  fibre  of  pale  colour,  cored  by  numerous  smooth 
oxea  in  the  main  fibres.  These  spicules  are  commonly  arranged 
in  a  very  loose,  whispy  manner ;  they  may  be  absent  from  some 


Catalogue  oj  Non-Calcareous  Spoftges.  46 

of  the  short  connecting  fibres.  The  spined  echiuating  styli  are 
but  sparingly  developed.  The  smooth  styli  ai*e  very  irregular 
in  their  distribution  ;  they  may  be  abundant  towards  the  dermal 
surface,  projecting  obliquely  from  the  horny  fibre  in  a  plumose 
fashion.  There  is  usually  no  special  dermal  skeleton,  but  in  one 
specimen  there  are  loose  dermal  tufts  of  the  slender  oxea  which 
give  the  surface  a  hispid  character. 

Megascleres,  (a)  long,  smooth,  straight,  slender  oxea ;  rather 
abruptly  pointed ;  size  about  0*27  by  0*0042  mm. ;  (b)  very 
slightly  curved,  smooth,  gradually  and  usually  finely-pointed 
styli  or  subtylostyli ;  size  about  0*19  by  0*0072  mm. ;  (c)  spined 
styli ;  short,  straight,  gradually  sharp-pointed,  sparingly  spined ; 
size  about  0*1  by  0*006  mm. 

B.X.  269  (20  f  ;  "  dull  brownish  red  ") ;  633  (x,  19  f ;  "  ochra- 
ceous-rufous  ") ;  928  (x  A) ;  1033  (x  B). 

Echinodictyum  spongiosum,  n.  sp. 

Encrusting,  irregular ;  may  be  massive,  proliferous,  lobulated. 
Vents  minute  or  of  fair  size,  scattered.  Texture  soft  and 
spongy.     Colour  in  spirit  pale  greyish-yellow. 

Skeleton  a  very  loose  network  of  multispicular,  whispy  fibres, 
mostly  branching  off  from  one  another  at  acute  angles  and 
running  towards  the  surface.  The  tylote  spicules,  of  which  the 
fibre  is  chiefly  composed,  are  invested  and  held  together  by  a 
considerable  amount  of  very  pale-coloured  spongin,  and  are  here 
and  there  echinated  by  spined  styli.  The  fibres  divide  up  into 
almost  single  spicules  as  they  approach  the  surface,  but  there  is 
no  properly  developed  dermal  skeleton.  The  whole  skeleton  is 
very  lax,  and  a  good  many  loose  spicules  are  scattered  between 
the  fibres. 

Megaschres,  (a)  straight  or  nearly  straight,  slender  tylota ; 
with  cylindrical  shaft  and  small  ovoid  head  at  each  end ;  size 
about  0*19  by  0*0028  mm.;  (6)  spined  styli  or  substylostyli ; 
straiglit,  sharply  pointed,  with  small  sharp  spines  irregularly 
distributed  but  most  abundant  at  the  base  ;  size  about  0*087  by 
0*0042  mm.  As  compared  with  the  tylota  these  spicules  are  very 
scarce,  and  their  presence  might  easily  be  overlooked. 

B.X,  790  (Sorrento  Jetty;  "sponge  grey");  946  (s.  9). 
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Echifiodictyutn  arenosuvif  n.  sp. 

Massive,  depressed,  spreading.  Upper  surface  even,  almost 
flat,  with  meandriniform  sandy  pattern  and  minutely-reticulate 
dermal  membrane  between.  Vents  minute,  scattered.  Incom- 
pressible, intensely  sandy  and  friable,  with  radiately  columnar 
structure,  due  to  the  arrangement  of  the  sandy  tracts.  Colour 
in  spirit  pale  grey  and  sandy. 

Skeleton,  composed  chiefly  of  sand  arranged  in  dense  tracts  as 
above  described.  Between  these  sandy  tnicts  are  scattered 
numerous  slender  tylostrongyla  or  tylota,  without  definite 
arrangement  except  towards  the  surface,  where  very  loose, 
whisp-like  fibres  terminate  in  a  dense  layer  of  short,  radiating 
tufts  which  support  a  small-meshed  reticulate  dermal  skeleton 
of  abundant  tangential ly-placed  tylostrongyla  or  tylota.  The 
sand  grains  in  the  interior  of  the  sponge  are  sparsely  echinated 
by  spined  styli. 

Megascleres,  (a)  tylostrongyla ;  straight  or  slightly  curved, 
slender,  with  very  slightly-developed  head  at  one  end  and  bluntly 
rounded  ofi"  at  the  other,  or  with  a  small  head  at  each  end 
(tylote) ;  measuring  about  0*19  by  0*003  mm. ;  (6)  spined  styli 
or  tylostyli ;  straight,  slender,  minutely  spined  all  over,  gradually 
and  finely  pointed  ;  size  about  0*083  by  0*003  mm. ;  scarce. 

R.y,  925  (s.  1). 

Genus  Basjyailia,  Nardo. 

Sponge  usually  consisting  of  long  slender  branches ;  with  a 
dense  central  axis  of  spiculo-tibre  containing  much  spongin,  from 
which  loose  tufts  of  spicules  radiate  to  the  surface.  Smooth 
monactinal  (sometimes  diactinal)  megascleres  are  present,  and 
also  spined  echinating  styli*.     No  microscleres. 

I  agree  with  Topsent  in  removing  this  genus  from  the 
AxinellidfF,  to  the  EclyoniiuH^  although  it  is  certainly  inter- 
mediate in  structure  lietween  these  two  groups. 

Raspailia  pinnatifida,  Carter,  sp. 

Dictyocylindrus  pinnatifiduSy  Carter,  A.M.N.H.,  November, 
1885,  p.  353. 

^  Often  extremely  rare  and  bard  to  detect,  perhaps  sometimes  absent. 
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t  AxinelZa  chalinoides^  var.  glutinosa^  Carter,  A.M.N.H., 
November,  1885,  p.  359. 

Axinella  setacea.  Carter,  A.M.N. H.,  November  1885,  p.  359. 

t  Axinella  dadoflagellatn^  Carter,  A.M.N.H.,  December,  1886, 
PL  464. 

The  sponge  has  the  typical  external  form  of  the  genus,  con- 
sisting of  long,  slender  '*  ratVtail "  branches.  The  spined 
echinating  styli  are  very  scarce,  but  I  have  found  them  also 
in  the  type  of  Axinella  setacea  from  the  British  Museum. 

KN,  385;  443  (s.  9,  16  f;  "seal  brown'');  851  (s.  9); 
888  (s.  9). 

B,M,  sp.  74  ("  Dictyocyliiidrus  jrin^iatijidus,  C.  type,"  Reg.  86- 
12-15-50) ;  sp.  66  (*'  AxifUiUa  setacea,  C.  type,"  Reg.  86-12-15-61) ; 
t  d.  82  {^^  Aocinella  eladoJlagelkUa,  seu  A,  cJudinoides,  var. 
glutinoea,''  Reg.  86-12-15-407). 

Baspailia  atropurptirea,  Carter,  spt 

Axiiiella  atroptirpurea,  Carter,  A.M.N. H.,  November,  1885, 
p.  359. 

The  sponge  consists  of  a  stipitate  bunch  of  short  branches  of  a 
dark  purple  colour,  retained  for  a  long  time  in  spirit.  The 
arrangement  of  the  skeleton  is  that  usually  found  in  the  genus, 
with  larger  stylote  or  tylostylote  raegascleres  embedded  in  much 
spongin  in  the  interior,  and  much  smaller  styli  in  radiating  tufts 
at  the  surface.  The  original  description  makes  no  mention  of 
the  spined  echinating  styli,  which  are  fairly  numerous  and  which 
I  have  found  also  in  the  type  specimen  from  the  British  Museum. 
These  are  short,  straight,  usually  bluntly-pointed,  and  covered 
with  small  spines  all  over;  they  measure  about  0*083  by 
0  006  mm. 

R,X,  638  (x,  19  f;  "seal  brown,  very  dark").* 

B.Jf,  sp.  63  (^^  Axinella  airopurpurea,  C.  chief  type,"  Reg. 
86-12-15-1). 

Baspailia  vestigifera,  n.  sp. 

The  sponge  consists  of  a  stipitate  bunch  of  few,  slender,  rather 
•  short,    stiff,    erect,   subcylindrical    branches.      The    surface    is 


•  In  spirit  the  colour  is  dark  purple,  fading  to  brown  on  the  ontside. 
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strongly  hispid.  The  texture  is  firm  and  very  tough,  and  the 
colour  in  spirit  is  rather  dark  brown. 

Skeleton^  the  skeleton  consists  of  a  very  dense  central  axis  of 
laminated  brown  spongin,  apparently  originally  made  up  of  a 
close  irregular  network  of  stout  horny  fibres.  This  central  axis 
is  very  thick  and  is  continued  in  short,  stout,  radiating  fibres 
towards  the  surface.  Imbedded  in  this  abundant  homy  matrix 
are  very  numerous  large  oxeote  spicules,  mostly  lying  more  or 
less  parallel  to  the  long  axis  of  the  sponge,  but  many  curving 
outwards  towards  the  surface  in  the  radiating  fibres.  At  the 
surface  are  arranged,  at  fairly  regular  intervals,  beautiful  radiate 
tufts  of  small  slender  megascleres.  From  the  centre  of  each  of 
these  tufts  a  very  large  oxeote  spicule  projects  outwards, 
approximately  at  right  angles  to  the  surface  of  the  sponge  and 
imbedded  in  the  sponge  for  only  about  a  quarter  of  its  length. 

Megascleres,  (a)  long  and  rather  slender,  gently-curved  oxea, 
sharply  and  gradually  pointed  at  each  end  and  resembling  those 
of  JIalichondria ;  size  about  0*9  by  0*01 3  mm.;  found  in  the 
horny  fibre  in  the  interior  of  the  sponge  with  many  smaller  ones ; 
(b)  the  very  large  oxea  of  the  surface,  in  shape  like  those  of  the 
interior,  but  measuring  about  1*47  by  0055  mm.;  (c)  the 
spicules  of  the  surface  tufts  ;  sub-oxeote  or  stylote,  gradually 
sharp-pointed  at  the  outer  end,  but  more  or  less  rounded  off  at 
the  inner ;  long,  slender,  gently  curved ;  size  about  0*35  by 
0*004  mm. ;  (d)  small  spined  styli ;  short,  straight,  gradually 
and  finely  pointed  and  minutely  spined  all  over ;  size  about  0*066 
by  0*004  mm. ;  very  rare,  echinating  the  horny  fibre  in  the 
interior  of  the  sponge ;  probably  to  be  regarded  as  merely 
vestigial  structures. 

B.K.  655  (x,  20  f ;  "bottle  green  with  a  wash  of  sepia"). 

Bas])ailia  cacticutis,  Carter,  sp. 

Dictyo€ylindi*7is  cacticiUis,  Carter,  A.M.N.H.,  November,  1885, 
p.  354. 

This  is  a  very   remarkable  species,  easily  recognisiible  by  its 
cactiform    external    appearance   and  nearly  black   colour.     The  • 
skeleton  is  composed  chiefly  of  an  irregular  network  of  very  stout 
horny    fibre,    sometimes    with    and    sometimes    without    axial 
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spicules,  and  more  or  less  abundantly  echinated  by  short  spined 
styli.  The  large,  smooth  styli  or  tylostyli  occur  most  abundantly 
in  the  strongly-developed  surface  projections,  accompanied  by 
much  spongin.  There  are  no  surface  tufts  of  spicules,  but  the 
dermal  membrane  is  glabrous  and  has  a  beautiful  reticulate 
appearance  between  the  projections. 

R,N.  346  (20  f ;  "dark  grey-brown");  399;  425  (x,  19  f; 
^^  clove  brown,  with  a  slight  green  tinge) ;  1157  (x)  ;  1174. 

B,M,  sp.  70  ("  Dictyocylindrus  eacticuHe,  C.  type,"  Reg.  86-12- 
15-120). 

GU)nus  Fusifer^  n.  gen. 

Sponge  massive,  with  fistular  projections.  The  only  known 
species  has  an  intensely  sandy  body,  covered  by  a  thin  dermal 
membrane.  Megascleres  monactinal,  smooth  and  spined  styli  or 
tylostyli.  Characteristic  microscleres  microxea,  to  which  others 
may  be  added. 

This  is  a  very  remarkable  genus  indeed,  strongly  characterised 
by  its  external  form  and  by  the  beautiful  spindle-shaped  micros- 
cleres (microxea).  The  external  form  and  the  character  of  the 
dermal  membrane  approach  those  of  HistodermOj  but  the  well- 
developed  and  abundant  spined  echinating  styli  show  it  to  be  an 
undoubted  Ectyonine. 

Fusifer  JUtukUuSj  n.  sp. 

Sponge  consisting  of  a  massive,  irregular,  intensely  and 
coarsely  sandy  body ;  invested  in  a  thin,  delicate  membrane 
rising  up  above  into  rather  short,  hollow,  thin- walled  processes, 
some  widely  open  and  some  closed.  Body  sand-coloured, 
projections  pale  yellow  in  spirit. 

Skeleton^  the  main  skeleton  of  the  body  is  a  dense  agglomera- 
tion of  sand  grains  with  spicules  in  the  interstices.  The  sand 
may  be  arranged  in  stout^  flattened  columns,  running  vertically 
upwards  and  appearing  on  the  sur&ce  in  the  form  of  meandering 
sandy  tracts.  Many  of  the  sand  grains  are  abundantly  echinated 
by  spined  stylL  The  other  spicules  are  scattered  irregularly 
between  them,  but  the  tylostyles  may  be  partly  collected  into 
stout  fibres  running  towards  the  surface.  The  dermal  skeleton 
is  a  very  irregular  reticulation,  either  of  single  spicules  (tylostyli) 
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placed  tangential ly  and  crossing  one  another  in  every  direction, 
or  of  similar  spicules  more  or  less  collected  into  loose  fibres. 

Megascleres,  (n)  long  smooth  tylostyli,  with  a  slightly-developed 
oval  head  at  one  end  and  gradually  sharply  pointed  at  the  other ; 
commonly  more  or  less  curved  ;  size  variable,  say  about  0*54  by 
0*007  mm.  when  fully  developed ;  (6)  spined  styli;  straight  or 
slightly  cur\''ed,  slender,  gradually  and  finely  pointed,  covered 
pretty  evenly  all  over  with  small  spines;  commonly  about  0*07 
by  0-003  mm.  but  sometimes  nearly  twice  as  long. 

MicrosclereSj  (a)  smooth,  straight,  spindle-shaped  microxea, 
tapering  equally  from  the  middle  to  a  fine  point  at  each  end ; 
size  about  0  046  by  0*002  mm.;  pretty  abundantly  scattered 
between  the  sand  grains  and  in  the  dermal  membrane ;  (6)  very 
slender  smooth  toxa  varying  immensely  in  length  (measured  up 
to  about  0*3  mm.,  but  many  only  about  0*013  mm.  long); 
abundant. 

E,N,  6 ;  501  (x,  20  f ;  "drab,  the  projections  ochre-yellow  "); 
683  (s.  9);  1045  (x  B). 

Qenus  Acamufij  Gray. 

Megascleres  styli  and  cladotylota  {"  grapnel-spicules "),  to 
which  tylota  may  be  added.  Microscleres  may  be  present  in  the 
form  of  palmate  isochelse  and  toxa. 

Accurniis  tenuis,  n.  sp. 

This  species  occurs  in  the  form  of  small  thin  crusts  on  the 
surface  of  other  sponges.  On  one  specimen  of  Clathria  typica 
(R.N.  1072),  for  example,  there  are  dozens  of  such  crusts.  They 
are  subcircular  or  irregular  in  outline,  and  the  largest  are  only 
about  a  quarter  of  an  inch  in  diameter.  They  are  thin  and  fiat 
and  have  no  visible  vents.  In  spirit  they  are  of  a  pale  yellow 
colour.  I  have  also  found  them  on  Plumohalichondria  curenacea 
(R.N.  974)  and  on  Tedania  digitata  (R.N.  991). 

Skeleton,  composed  of  a  very  loose  network  of  irregularly- 
interlacing  spicules,  with  no  visible  spongin. 

Megascleres,  (a)  stylote  or  strongylote  (perhaps  sometimes 
subtylostylote) ;  straight,  smooth,  long  and  very  slender,  mea- 
suring about  0*18  by  0*002  mm. ;  comparatively  scarce ;  (b)  clado- 
tylote,  straight  (or  nearly  so),  long  and  very  slender;  with  a 
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-well-developed  ovoid  head  at  one  end  and  several  well-developed, 
recurved,  sharp  teeth  at  the  other.  The  usual  number  of  teeth 
appears  to  be  five,  but  I  should  doubt  if  this  is  constant.  The 
spicule  is  about  0*16  mm.  long,  and  the  shaft  is  scarcely 
0*002  mm.  thick  for  the  greater  part  of  its  length,  but  increases 
in  diameter  at  each  end ;  the  teeth  are  about  0*004  mm.  long. 
These  "  grapnel-spicules  "  are  not  echinating ;  indeed,  there  is  no 
fibre  for  them  to  echinate,  but  they  are  extremely  numerous. 
They  occur  scattered  irregularly  and  also  in  loose  bundles,  in 
which  they  lie  parallel  to  one  another,  with  some  of  the  grapnels 
at  one  end  of  the  bundle  and  some  at  the  other,  each  spicule 
extending  the  whole  length  of  the  bundle,  or  very  nearly  so. 

As  might  naturally  be  expected,  a  few  spicules  of  the  sponge 
on  which  the  specimen  has  grown  may  occur  as  foreign  bodies. 
I  have  found  no  microscleres.  The  soft  tissues  are  densely 
charged  with  spherical  cells  about  0*006  mm*  in  diameter. 

This  is  one  of  the  most  remarkable  sponges  in  the  entire 
collection. 
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Art.  IV. — Evidence  of  the  Existence  of  a  Cambrian 

Fauna  tn   Victoria, 

By  B.  Etheridge,  Junr.,  Corr.  Memb. 

(Curator  of  the  Australian  Museum,  Sydney). 

(With  Plate  I.) 
[Bead  8th  August,  1895.] 

Geological  research  has,  so  far,  made  known  in  Australia  and 
Tasmania  three  groups  of  rocks  believed  to  be  of  Cambrian  age, 
as  evidenced  by  Palteontological  evidence. 

The  beds  in  question,  in  the  order  of  their  reported  discovery, 
are: — 

1.  Caroline  Creek  beds,  Mersey  River  District,  Tasmania, 

containing  Trilobites  and  a  limited  Molluscan  fauna.* 

2.  York    Peninsula  Series,  South  Australia,  and   northern 

extension  of  the  same  in  the  Flinders  Eanges,  with 
Trilobites,  Mollusca  and  a  low  form  of  Coral  life.f 

3.  Kimberley  beds,  N.W.  Australia,  with  a  Trilobite,  and  a 

possible  Pteropod.J 

The  locality  of  the  Kimberley  fossils  is  not  definitely  known. 
I  have  searched  both  the  late  Mr.  E.  T.  Hardman's  Reports,§ 
without  finding  any  record  of  this  occurrence. 

Until  the  appearance  of  Messrs.  Selwyn  and  Ulrich's  **  Notes 
on  the  Physical  Geography,  Geology  and  Mineralogy  of  Victoria,"|| 
no  direct  reference  to  rocks  older  than  Silurian  in  Victoria  had 
been  made.  Therein  Sir  Alfred  (then  Mr.)  Selwyn  contented 
himself  by  remarking  that  westward  of  Melbourne  "  there  seems 
to  be  a  very  gradually  descending  series,  and  towards  the  extreme 


•  See  T.  Stephens,  Papers  and  Proc.  Roy.  Soc.  Tas.  for  1874  [1875),  p.  27 ;  Etheridjfe, 
Junr.,  Ibid,  for  1882  [188;} J,  p.  151. 

t  See  H.  Woodward,  Geol.  Mag.,  1884,  I.  (3),  p.  343  ;  Etheridge,  Junr.,  Trans.  Roy.  Soc. 
South  Australia,  18»0,  xiii.,  Pt.  I.,  p.  10;  Pritchard,  Ibid,  1892,  xv.,  Pt.  II.,  p.  179;  Tate, 
Ibid,  p.  183. 

X  See  Foord,  Geol.  Mag.,  1890,  vii.  (3),  p.  98. 

9  Ist  and  2nd  Reports  on  the  Geology  of  the  Kimberley  District,  Western  Australia 
(folio,  Perth,  1884-85). 

L  8vo.  Melbourne,  1806  (p.  10). 
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limits  of  the  colony,  west  of  the  Grampians,  a  group  of  strata  is 
exposed  consisting  of  foliated  micaceous  and  chloritic  talcose,  and 
serpentinous  schists.  ....  Little  is  yet  known  of  the  relations 
of  these  beds,  and  whether  they  represent  a  series  older  than 
lower  Silurian  ....  is  uncertain." 

In  the  '*  Table  of  Geological  Formations  "  given  in  Murray's 
"  Geology  and  Physical  Geography  of  Victoria  "*  these  beds  are 
spoken  of  as  "Crystalline  (Azoic).''  He  further  speaks  of  the 
Lower  Cambrian  and  Laurentian  as  ''not  yet  recognised  and 
probably  not  occurring  in  Victoria,"  and  says :  t  "The  metamorphic 
rocks  of  the  series,  among  which  may  possibly  be  representatives 
of  the  Lower  Cambrian  and  Laurentian  groups,  appear  between 
the  Wannon  and  Glenelg  Rivers  westward  of  the  Grampians 
.  .  .  .  and  in  the  north-eastern  or  Omeo  district  .... 
but  in  geological  age  they  appear  to  be  Silurian  as  regards  the 
period  of  their  deposition."  From  this  it  would  appear  that  up 
to  1887  no  evidence,  beyond  that  of  mere  speculation,  existed  of 
true  Cambrian  rocks  in  Victoria.  Sir  F.  McCoy,  however,  in 
1892  published  the  following  remarks :  %  "  Some  specimens  from  a 
recently-observed  group  of  rocks  in  the  Heathcote  district^ 
which  Mr.  E.  J.  Dunn  believed  to  be  older  than  Silurian,  were 
submitted  to  me  to  determine  whether  the  markings  were  of 
organic  origin.  These  were  cylindrical,  flexuous  markings,  from 
one  to  two,  or  scarcely  three,  inches  in  length,  mineralogically 
different  from  the  matrix.  These  markings  are  not  organic  in 
themselves,  but  are  usually  attributed  to  annelid  burrows,  and 

are  common  in  Cambrian  rocks There  is  no  reason 

for  supposing  from  these  specimens  that  the  rock  is  older  than 
Cambrian  or  Lower  Silurian."  I  know  of  no  other  direct 
evidence  of  the  supposed  occurrence  of  Cambrian  rocks  in 
Victoria  beyond  this.  Quite  recently,  however,  Mr.  E.  Lidgey 
has  expressed  the  opinion  that  Pre-Silurian  rocks  existed  within 
the  boundaries  of  Quarter  Sheet  No.  80,  N.W.  (Parishes  of 
Heathcote,  Costerfield,  Knowlesley),  in  the  neighbourhood  of 
Mount  Ida,  but  I  am   not  aware  that  this  was  substantiated 

•  8vo.    Melbourne,  1887  (p.  16). 
t  Lot.  eit.  p.  38. 

X  Report  on  Palaeontology  of  the  Geolotpcal  Sur>'ey  for  the  Year  1891.    Ann.  Report 
Secy,  for  Mines  Vict,  for  1891  [1892],  p.  30. 
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on  anything  more  than  mere  stratigraphical  evidence.  Mr. 
Lidgey  speaking  of  the  metaroorphic  rooks  of  the  area  in 
question  says:*  ''These  rocks  have  already  been  reported  on 
by  Mr.  E.  J.  Dunn,  who  classes  them  as  Pre-Silurian,"  but  I 
regret  that  I  cannot  at  this  moment  ccJl  to  mind  the  report  of 
the  latter  gentleman.  The  Pre-Silurian  rocks  in  question,  Mr. 
lidgey  further  adds,  are  succeeded  by  others  of  Lower  Silurian 
age,  occupying  *'  rather  less  than  one-fourth  of  the  area  mapped 
in  this  quarter-sheet,  lying  to  the  west  of  the  Mount  Ida  Range, 
overlying  the  metamorphic  rocks,  and  being  covered  on  the  west 
by  glacial  conglomerate  (Mesozoic)."  These' micaceous  mudstones 
are  further  stated  to  contain  *'  casts  of  Trilobites."  Whether  the 
specimens  about  to  be  described  are  from  the  metamorphic  area, 
or  from  the  supposed  Lower  Silurian  mudstones,  I  am  unable  to 
say,  but  I  presume  from  the  latter. 

Again,  Mr.  W.  H.  Ferguson,  reporting  on  the  rocks  at  Dookie, 
says  :t  *'  The  rocks  which  outcrop  at  Dookie  township  appear  to 
belong  to  the  same  formation  as  a  series  of  very  ancient  rocks 
which  occur  in  the  Ueathcote  district.  They  are  quite  distinct 
from  the  Silurian  formation  of  the  gold-fields,  or  from  the  granite 
and  metamorphic  rocks  of  the  north-eastern  district,  or  those  of 
the  county  of  Dundas."  Lastly,  Mr.  James  Stirling,  in  "  Notes 
on  the  Silver  Deposits  and  Limestone  Beds  of  Waratah  Bay,"| 
remarks  that  "  the  sedimentary  deposits  at  Point  Grinder,  between 
Cape  Liptrap  and  Waratah  Bay,  rest  unconformably  under  \sic'\ 
hard  felsitic  rocks.  .  .  .  These  may  be  either  Silurian  or  Pre- 
Silurian."  In  sketch  section  No.  1,  on  the  opposite  page  of  this 
Report,  these  beds  are  indicated  as  Cambrian,  pure  and  simple. 
On  the  next  plate  but  one — a  sketch  of  Waratah  Bay — the  same 
are  presumedly  given  as  Pre-Silurian,  but  again  on  the  succeeding 
plate  to  this  Mr.  Stirling  reverts  to  the  use  of  the  word 
Cambrian. 

In  January  of  last  year  (1894),  Mr.  Ferguson  was  good 
enough  to  forward  to  me  a  few  Trilobite  remains  from  near 
Heath  cote,  for  an  opinion  as  to  their  identity.  In  a  letter, 
dated   19th  January,  he  says: — "We  think  the  rock  is  Lower 

•  Geol.  Survey  Mctoria,  Proffress  Report,  viii.,  1894,  p.  44. 
t  Progfrms  Report  viii.,  i.e.,  p.  44. 
:  Ibid,  p.  68. 
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Silurian  in  whicb  they  occur."  On  12th  April  of  the  same  year 
Mr.  Ferguson  forwarded  additional  material,  with  the  permission 
iA  Mr.  R.  A.  F.  Murray,  Qovemment  Geologist.  In  this 
oommunication  he  remarked: — ''The  fossils  were  found  and 
collected  by  myself  in  a  very  limited  outcrop  of  shale  near 
Heathcote.  The  rock  is  r^;arded  by  Mr.  E.  J.  Dunn  as  Lower 
Silurian.  It  occurs  between  L.S.  slates  and  a  bed  of  con- 
glomerate and  breccia,  and  the  fossiliferous  U.S.  sandstone  beds 
of  Mount  Ida."  On  the  13th  April,  Mr.  G.  lidgey  kindly 
supplemented  these  fossils  with  others  from  the  same  locality — 
"N.  13*  W.  of  Mount  Ida,  230  chains." 

On  receiving  these  Trilobite  remains,  I  at  once  saw  that  they 
had  the  aspect  of  very  old  forms,  but  neither  the  collections  nor 
works  of  reference  then  at  my  command  enabled  me  to  determine 
their  systematic  position  with  accuracy.  Grasping  the  fact  that 
a  very  large  amount  of  work  amongst  Cambrian  Faunas  had 
been  accomplished  by  our  American  co-workers,  I  sent  sketches, 
very  carefully  prepared  by  Mr.  P.  T.  Hammond  (late  of  the 
Geological  Survey  of  New  South  Wales),  to  Mr.  C.  D.  Walcott, 
Director  of  the  U.S.  Geological  Survey,  who  has  laboured  very 
extensively  amongst  the  life  of  these  old  rocks.  In  due  time  his 
reply  came,  to  the  effect  that  the  '*  general  facies  of  the  specimens 
is  so  much  like  that  of  the  Middle  Cambrian  Fauna,  that  I 
should  not  hesitate,  were  it  found  in  America,  to  include  it 
within  it ! "  The  sketches  further  impressed  Mr.  Walcott  as 
representing  forms  such  as  occur  in  the  slates  of  the  Middle 
Cambrian  of  Newfoundland,  New  Brunswick,  and  the  Rocky 
Mountains.  In  a  second  communication  the  same  eminent 
authority  observed: — "The  fossils  undoubtedly  belong  to  the 
Middle  Cambrian  Fauna,  as  they  are  not  of  the  type  found  in 
the  Upper  or  Lower  Cambrian."  One  of  the  sketches  sent  to 
him,  Mr.  Walcott  definitely  referred  to  the  type  of  Olenoides 
quadriceps^  Hall  and  Whitfield,  sp.,  a  Middle  Cambrian  species. 
This  opinion,  emanating  from  so  high  an  authority  as  Mr. 
Walcott,  cannot  but  have  due  weight. 

The  Trilobite  remains  consist  wholly  of  portions  of  cephalic 
shields — the  glabella — and  pygidiums,  with  the  exception  of  one 
or  two  indistinct  fragments  of  free  cheeks.  They  are  all  simply 
decorticated  specimens,  without  any  trace  of  the  original  test 
remaining,  but  even  in  this  condition  are  fairly  well  preserved 
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I  have  submitted  these  fossils  to  a  most  careful  examination 
and  long  consideration,  and  having  exhausted  all  means  of 
comparison  at  my  disposal,  the  conclusion  is  forced  on  me  that 
they  represent  to  us  in  Australia,  at  least,  an  undescribed  genus. 
Neither  do  the  specimens  seem  absolutely  in  accord  with  any 
of  the  American  or  European  genera,  descriptions  of  which  are 
available.  Under  these  circumstances,  I  propose  describing  the 
Heathcote  Trilobites  under  the  new  name  of  Dinesus^*  and  the 
trivial  appelation  of  ida^  with  the  view  of  recording  their  place 
of  occurrence.  The  combined  generic  and  specific  description 
will  be  followed  by  some  observations  on  the  alliances  of  the  new 
genus. 

DiNESUS  IDA,  gen,  et  sp,  nov. 

Chars, — Cephalic  shield  sub-semicircular;  frontal  border  raised, 
nearly  straight  centrally,  separated  from  the  glabella  and  fixed 
cheeks  by  a  frontal  furrow.  Glabella  oblong,  or  long  oval, 
slightly  convex,  straight-sided,  and  rounded  in  front ;  no  furrows ; 
basal  circumscribed  lobes  pyriform,  separated  completely  from 
the  glabella  by  deep  grooves ;  axial  grooves  very  wide  and  deep, 
bifurcating  near  the  fore-end  of  the  glabella,  one  branch  pro- 
ceeding round  the  latter  and  joining  the  frontal  groove,  the  other 
round  the  fixed  cheeks  on  each  side,  leaving  between  them  and 
the  frontal  groove  somewhat  triangular  circumscribed  lobes. 
Fixed  cheeks  more  or  less  elongately  triangular,  wider  behind, 
very  gently  convex ;  eye-lobes  small,  slightly  projecting ;  ocular 
ridges  extending  obliquely  across  the  fixed  cheeks  to  the  anterior 
corners  of  the  glabella;  facial  sutures  convex  in  front  of  the 
eyes,  curving  inwards  and  cutting  the  frontal  border  in  line  with 
the  outer  edge  of  the  fore  circumscribed  lobes,  and,  posterior  to 
the  eye-lobes  convex  also,  dividing  the  posterior  border  of  the 
head -shield  near  the  position  of  the  genal  angles.  Neck  ring 
strong,  convex,  and  devoid  of  a  spine;  neck  furrow  wide  and 
flattened,  the  lateral  furrows  similar.  Surface,  although  devoid 
of  the  test,  frosted  with  minute  granules. 

Pygidium  sub-semicircular  to  obtusely  triangular,  truncate 
behind  ;   axis  flattened,  of  five  segments ;   pleurae  flattened,  of  a 

*  ri  injCO^  an  k'and,  and  8l  -in  allusion  to  the  two  basal  circumscribed  lobes. 
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similar  number  of  coalesced  segments,  with  a  flattened  limb 
produced  into  five  or  six  short  somewhat  posteriorly -directed 
spines  on  each  side. 

This  description,  although  imperfect  in  many  respects,  must 
suffice  for  the  present,  as  it  embodies  all  that  can  be  gleaned 
frcnn  the  specimens.  For  instance,  we  know  nothing  of  the 
thorax,  whilst  the  form  of  the  free  cheeks  and  condition  of 
the  genal  angles,  spined  or  not  spined,  is  doubtful  The  all- 
important  points  to  be  noted,  however,  are  the  facial  sutures, 
simply  convex  before  and  behind  the  eyes,  the  peculiarly  squarish- 
oblong  outline  of  the  glabella,  triangular  fixed  cheeks,  and  the 
very  straight  run  of  the  axial  grooves,  together  with  the  entire 
absence  of  glabella  grooves.  These  characters  are  supplemented 
by  the  presence  of  the  anterior  and  posterior  distinctly 
circumscribed  lobes.  The  eye-lobes  are  certainly  small  and 
non-olenelloid  in  appearance.  Associated  with  these  glabellse  are 
pygidiums  possessing  few  segments,  and  a  fimbriated  margin. 
The  presence  of  a  pleural  groove  is  questionable. 

The  two  pygidiums  figured  (PL  I.,  Figs.  5  and  6)  differ  slightly 
in  outline,  the  smaller  being  sharper  at  the  anterior  lateral  angles, 
and  more  generally  triangular  in  shape ;  this  last  point,  however, 
may  be  only  a  matter  of  preservation.  Furthermore,  there  are 
in  one  (PL  I.,  Fig.  5)  ^\^  lateral  spines  extending  from  the  limb, 
and  in  the  other  (PL  I.,  Fig.  6)  six  similiar  appendages.  Possibly 
the  two  may  represent  distinct  species,  but  at  this  early  stage  of 
the  enquiry  it  is  impossible  to  arrive  at  a  satisfactory  conclusion. 

The  above  points  are  those  it  will  be  necessary  to  use  in 
comparing  the  Heathcote  fossils  with  probable  allies,  or  genera  to 
to  which  they  might  possibly  be  referable.  The  genera  it  is  my 
intention  to  bring  into  comparison  with  the  fossils,  irrespective  of 
horizon  within  the  Cambrian  system,  are :  Plychoparia^  Gorda ; 
Uostracus^  Angelin;  Solenopleura^  Angelin;  Baihyurus^  Billings; 
Z/cy^/za,  Vogdes;  OUnoides^  Meek;  ProtypuSy  Walcott;  Avaloniay 
Walcott ;  and  DorypygCy  Dames. 

Although  the  form  of  the  glabella  in  some  apparently  aberrant 
forms  of  Ptychoparia  is  similar  to  that  in  Dinesus^  the  pro- 
nounced strength  of  the  glabella  furrows,  and  the  direction 
of  the  facial  suture  in  the  type  species,  P,  striatus^  Emmrich, 
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sp.,*  curving  as  it  does  outwards  anterior  to  the  eyes,  and  from 
the  glabella,  will,  I  think,  at  once  debar  the  Victorian  fossils 
from  incorporation  in  that  genus,  to  say  nothing  of  the  entire 
margin  of  the  pygidium  in  Ptychofaria,  It  is  true  that  in  a  few 
species  of  the  latter  a  glabella  and  fixed  cheeks  occur  akin 
somewhat  to  those  of  Dinesus^  for  instance  in  the  Lower 
Cambrian  F,f  Fitchi^  Walcott.t  The  latter,  however,  departs 
in  a  very  marked  manner  from  the  regular  Ptychoparia  type, 
and  resembles  our  fossils  in  the  "  elongate,  unfurrowed  glabella, 
wide  fixed  cheeks,  and  granulose  surface,"  and  apparent  absence 
of  glabella  grooves. 

In  Liostracus  the  similarity  in  the  square-oblong  outline,  and 
unfurrowed  state  of  the  glabella  in  the  type  species,  Z.  acukatuSj 
Angelin,  and  Z.  muticus^  Angelin,|  to  that  in  Dinesus  is  strong, 
but  the  facial  suture  is  organised  on  the  same  plan  as  in  Ptycho- 
pariay  although,  perhaps,  to  a  lesser  extent.  Still,  there  is  no 
trace  either  in  Ptychoparia  or  Liostracus  of  the  circumscribed 
lobes,  and  the  pygidium  in  the  latter  again  presents  an  entire 
margin. 

Solenopleura^  as  exemplified  by  the  type  species  5.  koiometopa^ 
Angelin,§  possesses  facial  sutures  as  difierent  to  those  of  Dinesus 
as  those  of  Ptychoparia.  But  Mr.  Walcott  has  described  two 
doubtful  species,  S.  ?  nana,  Ford,  and  ^S.  ?  tumida,  Walcott,  || 
that  certainly  appear  to  be  near  our  Trilobite,  although  Lower 
Cambrian  forms,  and  which  he  admits  "  appear  to  belong  to  a 
genus  distinct  from  the  typical  species  of  Solenopieura,^*  One  in 
particular  (S.  ?  tuviida)  has  small  circumscribed  lobes  at  the 
hinder  portion  of  the  glabella,  moderately  straight  and  parallel 
axial  furrows,  and  small  eye-lobes,  but  with  fixed  cheeks  hardly 
as  wide  as  in  our  specimens,  and  no  frontal  furrow  to  speak  of. 
S,  ?  nana,  on  the  other  hand,  possesses  the  latter,  but  no  circum- 
scribed lobes.  In  typical  Solenopleurce  the  margin  of  the 
pygidium  is  again  entire. 


•  See  Barrande,  Syst.  8il.  Bohenie,  1852,  I.,  t.  14,  f.  1-7  ;  Walcott,  Bull.  U.S.  Oeol.  Survey, 
1884,  x..t.  6,  f.  4. 
t  10th  Ann.  Report  U.S.  Geol.  Survey,  1880,  p.  650,  t.  06,  f.  5. 
X  Pal.  Scandinavica,  1864,  Pt.  II.,  p.  27,  t.  19,  f.  2  and  3. 
%  Pal.  Scandinavica,  Pt.  II.,  1854,  p.  26,  t.  18,  f.  8. 
B  10th  Ann.  Report  U.S.  Oeol.  Survey,  1890,  p.  658,  t.  98,  f.  1  a-c,  2,  3,  3a. 
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In  connection  with  the  last-named  genus,  a  venr  interesting 
group  of  Trilohites  described  by  the  late  Mr.  Billings  as 
Bathyurus*  must  be  referred  to.  Unfortunately,  many  of  the 
species  placed  by  Billing^  in  Bathyurus  seem  to  belong  to  other 
genera ;  certainly  the  earlier  described  speciest  differ  a  good  deal 
from  the  later,  although  Yogdes,  in  his  admirable  *'  Bibliography 
of  the  Pftlseozoic  Crustacea"  (2nd  edition), |  retains  most  of  them 
under  the  old  name.  Walcott,  however,  remarks^:  "Soleno- 
pleura  appears  to  be  of  the  same  character  as  many  of  the  species 
placed  under  the  genus  Bathyurus  by  Mr.  Billings,  and  I  think 
can  be  used  for  such  forms  as  Bathyurus  gregarius^  Billings,  and 
nearly  all  the  species  referred  to  the  genus  Bathyurus  from  the 
Cambrian." 

Many  of  Billings'  Bathyuri^  more  especially  the  later-described 
ones,  such  as  B.  capax^  B.  dubiuSy  B,  Saffordi^  B,  Cordai,  and 
B.  quadratusj[\  possesses  the  same  square-oblong  glabella  as 
Dinesus^  but  comparatively  small  fixed  cheeks,  and  quite 
different  facial  sutures,  the  latter  being  straight  and  almost 
parallel  to  the  axial  grooves.  The  same  objection  also  applies  to 
those  that  I  have  previously  mentioned  in  the  case  of  other 
Trilobites,  viz. — the  entire  absence  of  the  circumscribed  lobes. 
There  is  one  species,  however,  B.  bituberculatus^  Billings,1I  that 
possesses  these  lobes  at  the  base  of  the  glabella,  and  on  this 
account  has  been  separated  by  Capt.  Vogdes  as  a  distinct  genus, 
under  the  name  of  UoydiaM  Indeed,  perhaps,  the  before-men- 
tioned Trilobite,  Solenopleura  f  tumida,  in  which  the  basal  lobes 
are  also  developed,  will  fall  into  Lloydia  as  well,  although  it 
must  be  mentioned  that  in  S.  f  tumida  there  are  ocular  ridges, 
whilst  in  Billings'  species  these  are  not  represented.  In  the 
absence  of  these  ocular  ridges  and  the  anterior  circumscribed 
lobes,  and  its  perfectly  concave  facial  sutures,  Lloydia  differs 
essentially  from  Dinesus. 


•  PaL  Fon.  Canada,  Pt.  5, 1S65.  p.  409. 

t  CanadLin  Nat.  and  Geol.,  1859,  iv.,  p.  364. 

t  Occasional  Papers,  Calif omian  Acad.  Sci.,  1893,  iv.,  p.  280. 

f  Bull.  U.S.  Geol.  Suney,  1884,  No.  10,  p.  88. 

I  PaL  Foaa.  Canada,  Pt.  V.,  1865,  p.  409,  411. 

T  PaL  FoM.  Canada,  Pt  V.,  1866,  p.  409,  f.  391. 

ft  Bull.  U.8.  Geol.  Suney,  1890,  No.  63,  p.  97. 
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In  OlenoideSy  Meek,  taking  the  type  species,  O.  typicalis^ 
Walcott,^  I  fail  to  trace  anj  resemblance  to  our  fossils,  for, 
although  the  glabella  is  square-oblong,  with  parallel  straight 
sides,  the  furrows  on  the  glabella  are  well-marked  ;  there  are  no 
circumscribed  lobes;  the  eye-lobes  are  very  long,  approaching 
those  of  Olenellus^  whilst  the  fixed  cheeks  and  facial  sutures  are 
quite  unlike  those  of  Dinesus,  On  the  other  hand,  the  pygidium 
in  Olenoides  is  provided  with  spines  along  the  margin.  When, 
however,  we  examine  O,  quadriceps^  Hall  and  Whitfield,  sp.,  the 
form  indicated  by  Mr.  Walcott  in  his  letters  to  me,  the  resem- 
blance is  very  much  stronger.  There  is  the  same  almost  quadrate, 
or  square-oblong  glabella,  straight  parallel  sides,  small  eye-lobes, 
but  with  faint  grooves  on  the  glabella,  and  no  circumscribed 
lobes.  Whilst  admitting  a  resemblance,  it  does  not  seem  to  me 
to  be  of  that  intimate  character  necessary  for  the  incorporation 
of  our  specimens  in  the  same  genus  with  O,  quadriceps.  At  the 
same  time  the  latter  does  not  strike  me  as  possessing  much  in 
common  with  Olenoides^  as  typified  by  O,  typicalis^  Walcott. 

Dames  refers  O,  quadriceps  to  his  genus  Dorypyge  ;\  but 
Walcott  I  thinks  that  the  latter  may  be  only  synonymous  with 
Olenoides.  As  defined  by  its  author,  Dorypyge  possesses  three 
pairs  of  glabella  furrows,  and  a  facial  suture  not  unlike  that  of 
my  proposed  new  genus,  but  without  any  trace  of  circumscribed 
lobes.  On  the  other  hand  the  margin  of  the  pygidium,  as  in 
Dinesus^  is  spined,  and  closely  allied  to  that  of  the  latter.  As 
regards  Dorypyge  generally,  Mr.  Walcott  makes  the  following 
remarks  :§  "  I  have  placed  the  two  species||  under  the  genus 
Olenoides  while  waiting  for  proof  of  the  character  of  the  border 
of  the  pygidium  of  the  genus.  I  have  very  little  doubt  of  its 
being  spinous,  and  if  it  is  so,  the  species  described  by  Dr.  Dames 
will  probably  fall  within  its  limits,  and  the  genus  Dorypyge  be 
placed  as  a  synonym  of  Olenoides.  In  the  event  of  Olenoides 
nevadensis  being  generically  distinct  from  Dorypyge  Richthofeni^ 


•  Bull.  U.S.  Geol.  Survey,  1886,  No.  30,  p.  183,  t  25,  f.  2.  The  actual  type  of  the  genus  is 
O.  nex>adtngi9^  Meek,  but  of  this  the  cephalic-shield  is  unknown. 

t  Kichthofen's  China,  1883,  iv.,  p.  23. 

X  Bull.  U.S.  Geol.  Survey,  1886,  No.  30,  p.  222. 

5  Bull.  U.S.  Geol.  Survey,  1886,  No.  30,  p.  222. 

0  Olenoides  quadricepit,  H.  and  W.,  and  0.  wahsatcheimui  (^'Dikelocephaltu  f  goUiieua, 
H.  and  W.) 
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Dames,  then  Oienoides  typicalis^  O.  Marcoui^  O.  spinosus^  O,  ievis, 
O.  flagricaudus^  O.  expansus^  O,  quadriceps,  and  O,  wahsatckensis 
may  be  referred  to  the  genus  Dorypjge."  It  will  be  observed 
that  Mr.  Walcott  here  suggests  the  possibility  of  Oienoides 
quadricepsy  the  presumed  ally  of  our  Heathcote  fossils,  being  a 
norypygt, 

ProtypuSy  Walcott,*  is  another  peculiar  genus.  One  of  its 
species,  Batkyurus  senectuSy  Billings,!  resembles  our  fossils  quite 
as  much  as  does  Oienoides  quadriceps,  although  the  tjrpe  of  the 
genus,  P,  Hitchcocki,  Whitfield,  J  does  not  In  P,  senectus  we 
observe  the  same  peculiar  glabella,  fixed  cheeks,  and  small  eye- 
lobes,  but  there  is  neither  frontal  groove,  circumscribed  lobes, 
nor  ocular  ridges.  The  pygidium  of  this  species  is  unknown, 
but  in  the  type  of  the  genus  it  is  small,  and  with  an  entire 
margin. 

Avalonia,  Walcott,  with  A,  manuelensis^  as  its  type,  although 
a  Lower  Cambrian  form,  may  be  referred  to  in  passing  from  the 
similarity  of  its  glabella  to  that  of  Dinesus,  but  three  pairs  of 
grooves  are  said  to  be  present,  and  possibly  a  long  narrow  eye- 
lobe,  as  well  as  a  peculiar  narrow  furrow  on  each  fixed  cheek 
between  the  axial  grooves  and  the  facial  sutures,  occupying  the 
position  of  the  ocular  ridges. 

Lastly,  from  Protolenus,  Matthew,*  the  new  genus  differs 
much  in  the  same  way  as  from  Ptychoparia,  except  that,  as  in  the 
latter,  the  eye-lobes  are  short  and  small. 

It  may  be  that  I  have  laid  too  much  stress  on  the  presence  of 
the  supplementary  circumscribed  lobes,  but  these,  taken  in  con- 
junction with  the  form  of  the  glabella  and  fixed  cheeks,  small 
ocular  lobes,  and  the  direction  of  the  facial  sutures,  lead  me  to 
regard  these  Victorian  Trilobites  as  generically  distinct,  not  only 
from  Oienoides,  the  genus  suggested  by  Mr.  Walcott,  but  also 
from  any  others  I  have  been  able  to  study  through  the  works  of 
reference  at  my  command. 


•  BolL  U.S.  Geol.  Surrey,  1886,  No.  SO,  p.  211. 
t  Bon.  U.S.  Oeol.  Survey,  1886,  No.  80,  p.  211,  t.  31,  f.  2,  a-c. 
X  BulL  U.S.  Geol.  Surrey,  1886.  No.  SO,  p.  211,  t.  31,  f.  4. 
$  lOth  Add.  Report  U.S.  Oool.  Surrey,  p.  646,  t.  95,  f .  3,  3a. 
(  Bun.  Nat.  Hist  Soc.  N.  Brunswick,  1802,  No.  10,  p.  34. 
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How  far  the  presence  of  Dinesus  alone  will  tend  to  prove  the 
occurrence  of  a  Cambrian  area  in  Victoria,  future  research  in  the 
field  must  prove,  but  it  lends  colour  to  such  a  suggestion,  and 
this  is  supported  bj  the  association  of  the  Trilobites  with  a  little 
Brachiopod  of  a  decidedly  Cambrian  type.  This  will  be  referred 
to  again. 

Touching  the  other  Trilobites  of  Cambrian  age  that  have 
already  been  described  from  Australian  rocks,  the  following 
remarks  may  be  made : — No  relation  exists  between  Dinesus  and 
ProtoUnus  Forresti,  Foord,  from  the  Cambrian  rocks  of  Kimberley, 
nor  is  it  directly  related  to  either  of  the  species  from  the  Parara 
Limestone  of  Yorke  Peninsula,  South  Australia,  viz.:  Ptycho- 
paria  australiSy  Woodw.,  Dolichometopus  ?  Tatei,  Woodw.,  Oleneiius 
?  Pritchardi^  Tate,*  or  Microdiscus  subsagittatus^  Tate. 

The  Tasmanian  species  from  the  Caroline  Creek  series  are 
much  more  difficult  of  comparison  from  their  poor  state  of  preser- 
vation. Amongst  them  there  seems  to  be  a  Ptychoparia  or 
ProtoUnus  {PJ  Stephensi^  Eth.  iiL),  and  a  possible  Dikelocephalus 
{D,  ?  tasmanicuSf  Eth.  fil.),  with  several  other  peculiar  forms.  Of 
the  latter,  little  definitely  can  be  said  at  present,  for  my  paperf 
was  founded  on  very  poor  and  indefinite  material,  as  evinced 
by  the  fact  that  I  did  not  attempt  to  name  the  glabellae  (for  such 
is  their  nature)  in  question.  There  is  now,  however,  this  amount 
of  interest  about  them,  that  in  all  four  the  glabella  is  very  much 
akin  to  that  of  Dinesus^  but  two  possess  well-marked  furrows; 
a  third  has  circumscribed  basal  lobes  and  no  furrows,  and  may 
possibly  be  allied  to  Vogdes'  Lloydia ;  whilst  the  fourth  is 
furnished  with  neither  lobes  nor  furrows  of  any  kind.  There  for 
the  present  the  comparison  must  rest. 

The  little  Brachiopod  referred  to  on  a  previous  page  consists 
of  the  specimen  and  its  counterpart.  It  is  quadrate  in  form,  and 
measures  only  7  mm.  in  length.  It  pi'obably  represents  the  two 
valves  crushed  together,  with  a  nearly  horizontal  hinge  line,  and 
showing  through  the  substance  of  the  shell  a  strong  septum, 
probably  that  of  the  dorsal  valve.  It  is  covered  with  very 
delicate  concentric  lines,  representing  the  original  sculpture  of 


•  This  Trilobite  (teems  to  me  hardly  sepurablA  from  Doliehometopu*  TcUei,  Woodw. 
t  Papers  and  Proc.  Roy.  Soc.  Tas.  for  1882  [1883],  p.  166, 1. 1,  f.  8-11. 
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Uie  surface.  A  tentative  opinion,  however,  can  only  be  passed 
as  to  the  identity  of  this  little  fossil ;  but  on  passing  in  review 
the  lower  forms  of  Brachiopod  life,  one  is  struck  with  the 
resemblance,  in  a  general  sense,  with  two  genera  described  by  Dr. 
Waagen  from  the  Cambrian  series  of  the  Salt  Range,  India,  viz. — 
Neobolus*  of  the  family  Obolidse,  and  Lakhminay  Oehlertjt  a 
member  of  the  Trimerellidae.  No  trace  of  internal  structure 
being  preserved  in  our  fossil  beyond  a  septum,  as  previously 
stated,  it  is  impossible  to  decide  satisfactorily  to  which  of  the 
two  it  is  most  nearly  allied.  Viewed  exteriorly,  the  resemblance 
to  Lakhmina  linguloides^  Waagen,  {  is  very  strong,  particularly 
in  the  form  and  sculpture.  It  is,  therefore,  quite  possible  that  it 
may  be  referable  to  this  curious  genus.  At  any  rate,  it  is  a  form 
entirely  new  to  Australian  Palaeontology,  and  I  am  much 
indebted  to  my  assistant,  Mr.  W.  S.  Dun,  for  the  trouble  he  has 
taken  in  unravelling  its  possible  affinity. 

The  drawings  have  been  executed  with  care  and  exactitude 
by  Mr.  Edgar  R.  Waite,  to  whom  I  also  beg  to  express  my 
thanks. 

DESCRIPTION    OF    PLATE. 

Dinesus  ida  (Eth.  fil.). 

Fig.  1. — Glabella  and  tixed  cheeks,  with  circumscribed  lobes, 
frontal  border,  neck-ring,  and  ocular  ridge  on  the 
left  fixed  cheek. 

Fig.  2. — A  smaller  but  similar  specimen. 

Fig.  3. — Glabella  and  fixed  cheeks,  with  the  anterior  circum- 
scribed lobes,  and  the  left  ocular  lobe. 

Fig.  4. — Specimen  similar  to  Fig.  1,  somewhat  obliquely  pressed, 
showing  distinctly  the  left  eye  lobe  and  ocular  ridge. 

Fig.  5. — Pygidium  of  five  coalesced  segments,  but  wanting  the 
posterior  apical  margin.  The  limb  is  produced  into 
five  spines. 


•  PaL  iDdica  (SaK  Range  FoflsilsX  1885, 1.,  Pt.  4,  fas.  5,  p.  750. 

t  Waagen.  <oe.  cO.,  1889,  iv.,  Pt  L,  p.  81 ;  1891,  iv.,  Pt  2,  t  2,  f.  (=  {>aru2«on«aa, 
Waagen,  non  M.  C3ialinas,  i&ul,  1885, 1.,  Pt.  IV.,  taa.  5,  p.  761. 

:  lAC  ciL  1891,  iv.,  Pt  II.,  t  2.  f.  3  and  4  (^DavidtoneUa  linguioides,  Waagen,  Urid,  1885, 
I.,  Ft  IV..  fas.  6,  p.  764,  t  85,  f.  S^. 
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Fig.  6. — ^A  smaller  and  somewhat  more  triangular  tail,  also  of 
five  segments,  but  with  six  lateral  spines. 

Fig.  7. — Pustular  ornamentation  of  the  p^labella  and  fixed 
cheeks. 

Lakhmina  f  sp. 

Fig.  8. — One  or  two  (?)  compressed  valves  showing  a  strong 
septum  through  the  test,  also  a  fine  concentric  line 
sculpture. 

Figs.  1,  6,  and  7  are  magnified  twice. 

Fig.  8  highly  magnified. 
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Art.  V. — Note  on  tlu  Customs  connected  with   the  use  of 
the  sO'Caiied  Kurdaitcha  Slices  of  Central  Australia, 

Bv  P.  M.  Byrne. 

(Communicated  by  P&ofebsok  Spencer). 
[Read  November  14th,  1895.] 

The  following  notes  were  written  in  1892  in  response  to  the 
request  of  a  correspondent,  and  are  the  result  of  careful  inquiries 
conducted  amongst  the  blacks  in  the  Charlotte  Waters  district. 
As  they  have  been  gathered  at  first  hand  and  are  somewhat  more 
detailed  than  any  yet  published,  it  has  been  suggested  to  me  that 
it  would  be  worth  while  placing  them  on  record. 

I  have  been  for  many  years  well  acquainted  with  the  natives 
of  this  district,  but  owing  to  the  fact  that  it  is  now  more  than 
twenty  years  since  the  custom  was  practised,  considerable  care 
has  to  be  taken  in  order  to  secure  authentic  information.  Any 
blackfellow  will  give  the  inquirer  replies  to  his  questions,  but  it 
is  only  after  making  a  great  number  of  inquiries  and  obtaining 
corroboration  from  various  sources  that  it  is  possible  to  arrive  at 
a  conclusion  as  to  what  is  and  what  is  not  reliable  information. 

There  are  in  this  district  only  two  old  men  who  have  ever 
worn  the  shoes  themselves ;  the  younger  men  only  know  of  the 
custom  from  the  elders  of  the  tribe,  and  in  a  few  years  it  will 
probably  be  forgotten.  The  shoes  are  now  only  made  to  supply 
the  orders  of  the  whites,  or  perhaps  to  enable  the  old  men  to 
illustrate  the  deeds  of  other  days  before  the  half-admiring,  half- 
sceptical  members  of  the  younger  generation. 

The  shoes  themselves  have  been  previously  described.  They 
consist  of  a  sole  made  of  human  hair  and  a  great  number  of 
intertwined  emu  feathers,  a  certain  amount  of  human  blood 
being  used  as  a  kind  of  cementing  material.  The  whole  form  a 
large  pad,  flat  above  and  convex  below,  with  the  two  ends 
rounded  off  so  tlmt  thei*e  is  no  distinction  between  them.  The 
upper  part  is  in  the  form  of  a  net,  made  of  human  hair,  with  a 
central  opening  for  the  foot,  across  which  stretches  a  cord  of 
hair  which  serves  as  a  strap  for  the  instep. 

F 
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The  shoes  themselves  in  this  district  are  known  by  the  name 
of  "  Urtathurta,"  and  the  occasion  on  which  they  were  used  is 
spoken  of  as  "  Kdrdaitcha  luma ''  (Rurdaitcha — a  bad  or  evil 
spirit,  and  Idma,  to  walk). 

The  wearing  of  the  Urtathurta  and  going  Kurdaitcha  luma 
appears  to  have  been  the  medium  for  a  form  of  vendetta,  though 
it  was  quite  distinct  from  the  "  Adninga  "  or  war  party  which 
was  always  despatched  to  avenge  the  death  of  a  native  supposed 
to  have  been  killed  by  spells  or  to  recover  a  lubra  who  had  been 
stolen. 

When  any  native  threatened  the  life  of  a  member  of  a  different 
tribe,  the  threatened  man  could  await  his  enemy's  attack  or  take 
the  initiative  himself.  If  he  decided  upon  the  latter  course 
the  medicine  man  was  consulted  and  a  ** Kurdaitcha  luma" 
arranged.  In  either  case  the  attacking  native  was  called 
Kurdaitcha.  A  medicine  man  always  accompanied  the  latter, 
€Lnd  both  were  similarly  attired. 

The  head-dress  worn  consisted  of  a  bunch  of  feathers  in  front 
and  a  bundle  of  green  leaves  behind.  As  a  disguise  the  face  was 
blackened  with  charcoal,  the  whiskers  tied  back  behind  the  neck, 
and  a  broad  white  stripe  of  powdered  gypsum  was  dmwn  from 
the  top  of  the  forehead  down  the  nose  to  the  bottom  of  the  chin, 
while  a  similar  stripe  extended  across  the  chest  from  shoulder  to 
shoulder. 

A  girdle  made  from  the  hair  cut  from  the  head  of  a  blackfellow 
after  death  was  worn  round  the  waist.  This  special  form  of  hair 
girdle  is  supposed  to  serve  the  double  purpose  of  increasing  the 
strength  of  the  wearer,  his  courage,  and  the  accuracy  of  his  aim 
— it  embodied,  in  fact,  all  the  warlike  attributes  of  the  dead 
warrior — and  at  the  same  time  it  produced  inaccuracy  of  aim  in 
the  enemy. 

Ordinary  hair-string  was  worn  round  the  legs  for  the  purpose, 
as  the  blacks  say,  of  protecting  them  against  snake-bite. 

Both  medicine  man  and  Kurdaitcha  carried  a  sacred  stone,  the 
possession  of  which  is  supposed  to  be  even  more  efficacious  than 
that  of  the  hair  girdle. 

In  addition,  the  medicine  man  carried  in  his  girdle  a  live  lizard. 

On  leaving  his  camp  the  Kurdaitcha  walked  in  front,  followed 
at  a  short  distance  by  the  medicine  man,  both  armed  with  spears, 
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and  carrying  the  UrtathurtA,  or  shoes.  When  hidden  from  view 
of  the  camp  they  put  on  the  shoes,  and  proceeded  towards  the 
enemy's  camp.  The  Kurdaitcha  always  led  the  way,  and  every 
precaution  was  taken  to  prevent  their  advance  being  seen.  On 
arriving  at  the  camp  the  Kurdaitcha  crept  forward  alone,  holding 
the  sacred  stone  between  his  teeth,  and  (if  successful)  speared  his 
enemy  dead.  The  medicine  man  then  came  up  and  inserted  the 
head  of  the  lizard  which  he  carried  into  the  wound.  The  lizard 
was  supposed  to  drink  up  the  blood,  and  so  to  remove  evidence 
of  the  manner  in  which  the  deed  had  been  done.  Sometimes  the 
wound  was  seared  to  prevent  its  being  recognised  as  a  spear 
wound.  Almost  invariably  the  attack  was  made  at  ni^t  and, 
when  successful,  the  Kurdaitcha  and  medicine  man  started  back 
at  once,  halting  some  distance  from  their  camp  to  remove  and 
conceal  the  shoes  before  going  in.  If  by  chance  the  tracks  of  the 
Kurdaitcha  were  seen  they  were  avoided,  and  the  threatened 
camp  merely  kept  on  the  alert  If  the  Kurdaitcha  himself  were 
seen  in  the  vicinity  of  the  camp  he  was  at  once  attacked  and,  if 
possible,  killed.  The  medicine  man  who  accompanied  him  was, 
in  all  cases,  allowed  to  return  uninjured  to  his  camp. 

When  the  body  of  a  man  murdered  by  a  Kurdaitcha  was 
discovered  no  attempt  was  made  to  track  the  latter,  but  the 
medicine  man  immediately  appointed  a  relative  of  the  murdered 
man  or,  failing  a  relative,  one  of  the  same  group  (a  Kumarra  if 
he  were  a  Kumarra  or  a  Panunga  if  he  were  a  Panunga,  etc.) 
to  avenge  him.  This  was  done  by  going  as  a  Kurdaitcha  in  the 
way  described.  If  the  Kurdaitcha  were  unable  to  find  the 
particular  man  he  wanted  he  would  spear  a  man  belonging  to 
the  same  tribe,  but  this  seems  to  have  been  of  rare  occurrence. 

Immediately  a  Kurdaitcha  was  seen  near  a  camp  the  man 
who  detected  him  informed  the  others  of  the  fact  by  saying, 
**  Udnurrah  pitchimi"  (Udnurrah,  a  wild  dog;  pitchimi,  is 
coming).  He  did  not  mention  the  word  Kurdaitcha,  but  his 
meaning  was  understood  and  preparations  were  made  for  an 
attack  on  the  Udnurrah.  In  this  connection  one  of  the  head 
men  of  the  tribe  informed  me  that,  when  a  blackfellow  reported 
"  Udnurrah  pitchimi "  the  medicine  man  could  appoint  a  Kur- 
daitcha who  had  the  power  of  accosting  the  other  Kurdaitcha 
and  of  compelling  him   to  return  to  his  camp,  but  I  have  been 
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unable  to  fully  corroborate  this,  though  it  seems  possible  that, 
when  the  custom  prevailed  to  an  abnormal  extent,  such  a  course 
was  adopted  to  prevent  excessive  bloodshed. 

It  is  usually  stated  that  the  object  of  the  curious  shape  of  the 
shoes  was  to  prevent  the  tracks  of  the  Kurdaitcha  from  being 
recognised.  This  may  have  been  the  case  to  a  certain  extent, 
but  at  the  same  time  it  must  be  remembered  that  in  certain 
respects  the  blacks  have  a  very  powerful  imagination,  and  their 
idea  of  not  being  able  to  track  a  Kurdaitcha  is  very  possibly  an 
example  of  this.  There  is  practically  little  doubt  but  that  if  a 
blackfellow  really  tried  to  track  a  Kurdaitcha  he  would  do  so  well 
enough — a  stick  or  a  stone  turned  out  of  the  way  or  the  nature 
of  the  impress  of  the  rounded  sole  in  sand  would  be  quite 
sufficient  clue  to  an  expert  tracker,  such  as  tliese  natives 
are,  to  show  him  the  direction  in  which  the  Kurdaitcha  had 
passed.  Most  probably  it  is,  one  might  call  it,  an  article  of 
faith  that  a  Kurdaitcha  cannot  be  tracked.  There  is  something 
mysterious  about  him — he  wears  the  sacred  stone  and  hair  girdle 
which  are  supposed  to  give  him  special  powers  ;  the  carr3ring  of  a 
sacred  stone  when  fighting  is  even  supposed  to  make  a  man 
invisible  to  his  enemies,  and  he  commits  the  deed  under  the  cover 
of  darkness. 

It  would  probably  be  more  correct  to  say,  not  that  the  wearing 
of  the  shoes  makes  it  impossible  to  track  the  Kurdaitcha,  but 
that  the  blacks  make  themselves  believe  that  it  does  so. 


Art.  VI. — Notes  on  Didymograptus  caduceus^  ScUteVy  with 

Remarks  on  its  Synonymy, 

By  T.  S.  Hall,  M.A. 

Demonstrator  and  Assistant  Lecturer  in  Biology  in  the  University  of 

Melbourne. 

[Read  November  Uth,  1893.] 

This  species  is  very  well  known  to  Australian  geologists,  its 
occurrence  in  Victoria  having  been  announced  by  Professor  Sir 
Frederick  McCoy  in  1861,*  and  in  1875  he  figured  it  in  his 
Prodromus  of  the  Palaeontology  of  Victoria,!  giving  at  the  same 
time  a  very  full  and  careful  description,  and  enumerating  several 
of  the  variations  under  which  it  presents  itself. 

While  it  is  fairly  constant  in  form,  it  shows  a  great  range  of 
variability  in  several  points,  such  as  the  width  of  the  stipe,  the 
number  of  hydrothec«  in  a  given  length,  and  the  size  of  the 
sicula.  In  one  point  I  have,  however,  not  been  able  to  confirm 
the  exactness  of  the  figures  in  the  Prodromus,  though,  as  will  be 
presently  seen,  I  do  not  deny  the  possibility  of  the  occurrence 
of  specimens  exhibiting  this  feature. 

The  examination  of  a  large  series  has  shown  that  the  first  two 
hydrotheae  formed  are  in  contact  by  their  inferior  margins  for 
from  about  a  quarter  to  three-quarters  of  their  length,  leaving 
between  the  outer  extremities  of  these  margins  a  more  or  less 
deep,  acute,  V-shaped  space,  the  apex  of  which  is  rounded, 
probably  by  an  extension  of  the  periderm  l)etween  the  two 
hydrothecte.  In  one  example  from  Castlemaine  the  margins  only 
of  the  hydrothecaB  are  preserved  in  this  region,  being  shown  as  a 
fine  black  line.  In  this  specimen  the  concrescence  of  the  margins 
of  the  first  two  hydrothecje  is  clearly  seen  for  a  portion  of  their 
length  ;  they  then  diverge,  leaving  between  them  a  space  which 
is  acutely  pointed  below,  no  extension  of  the  periderm  being 
seen.     From  its  position,  immediately  over  the  broad  extremity 


•  Exhibition  Essays,  1861,  p.  161,  reprinted  in  A.M.N.H.,  vol.  ix.,  18C2. 
t  Decade  II.,  plate  xx.,  figs.  3,  4,  5. 
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of  the  sicula,  it  is  improbable  that  the  slight  extension  of  the 
periderm  represents  a  median  azygos  hydrotheca,  and  from  the 
fact  that  it  is  clearly  seen  to  be  closed  below  in  some  specimens 
it  cannot  represent  the  upper  open  end  of  the  sicula.  The  figures 
in  the  Prodromus,  above  alluded  to,  apparently  show  the  first 
two  hydrothecsB  in  contact  by  their  inferior  margins  throughout 
their  whole  length,  and  since  they  are  certainly  in  contact  in 
most  specimens  for  a  part  of  their  length,  there  is  nothing 
inherently  improbable  in  this  occurrence ;  still,  I  have  not  seen 
an  instance  of  it.  Sir  Frederick  McCoy  has  kindly  allowed  me 
to  examine  closely  the  examples  of  this  species  in  the  National 
Museum,  including  the  two  larger  specimens  figured  in  the 
Prodromus.  The  specimen  from  which  figures  5  and  ha  were 
taken  could  not,  however,  be  identified.  The  two  larger  specimens 
figured  are  not  sufficiently  well  preserved  to  allow  of  an  expres- 
sion of  opinion  one  way  or  the  other.  All  the  well-preserved 
specimens  in  the  Museum  showed  the  character  I  have  drawn 
attention  to.  Nearly  150  specimens  in  my  own  collection  and 
ninety-six  in  the  collection  of  Mr.  G.  B.  Pritchard  (which  were 
kindly  placed  at  my  disposal  by  him)  showed  the  same  structure. 
Mr.  J.  A.  Atkinson  has  obligingly  examined  about  fifty  examples 
which  he  has  from  Castleniaine,  and  has  shown  me  four  in  which 
the  separation  of  the  distal  ends  of  the  margins  is  not  clear  ;  but 
as  the  examples  are  not  very  well  preserved,  and  are,  I  think, 
slightly  distorted,  they  cannot  be  taken  into  account.  Thus  in 
fully  300  examples  which  were  in  a  fairly  good  state  of  preserva- 
tion the  character  is  constant,  aiyl  the  only  specimens  in  which 
it  was  not  clearly  shown  were  either  damaged,  weathered,  or 
distorted  by  cleavage. 

Dr.  Perner  has  recently  figured  two  exaniples  from  Bohemia,* 
which  are,  however,  so  impei*fectly  preserved  and  distorted  in  the 
sicular  region  that  the  original  form  of  this  portion  is  quite  inde- 
cipherable. 

Considerable  confusion  exists  as  to  the  generic  position  and 
correct   name   of    this    species.       Didyttio^raptus    caduceus    was 

•  Etudes  8ur  Jes  Oraptolltes  de  Bohune,  2itine  partie,  pi.  vi.,  fltfij.  9,  10,  11. 
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originally  founded  by  Salter  on  some  specimens  from  Canada 
sabmitted  to  him  by  Dr.  Bigsby,*  and  was  subsequently  recog- 
nised by  its  describer  in  the  Skiddaw  slates  of  England,  f  James 
Hall  \  referred  Salter's  species  to  a  form  which  he  named  Grapto- 
iitkus  bigsbyi  (a  Tetragraptus),  and  which  appears  to  be  regarded 
by  some  authors  as  a  synonym  of  T.  bryonoides  (7!  serra). 

If  the  reference  were  correct,  then  Salter's  name  should  stand 
and  not  Hall's,  a  fact  already  pointed  out  by  Herrmann.§ 
However,  the  identity  is  by  no  means  clear.  Salter's  figures 
plainly  show  a  form  in  which  the  width  of  the  stipe  immediately 
over  the  sicula  is  as  great  as  that  of  its  more  distal  portion ; 
while  from  the  minor  end  of  the  sicula  the  prolongation  of  the 
virgula,  so  characteristic  of  the  species,  is  represented  as  a  fine, 
hair-like  line ;  moreover,  he  begins  his  description  with  the  words 
**  D.  stipite  filiformi  .longo."  In  Hall's  figures,  on  the  other  hand, 
the  median  process  is  clearly  a  third  branch,  and  in  no  w^y 
resembles  the  delicate  thread  shown  by  Salter,  and  which  in  our 
specimens  is  certainly  not  a  branch. 

Professor  H.  A.  Nicholson,  in  his  paper  on  the  Skiddaw 
graptolites,!!  states  that  from  an  examination  of  Tetragraptus 
bryonoides  he  is  inclined  to  agree  with  James  Hall,  and  refer  all 
the  specimens  in  the  caduceus  form  wliich  he  has  seen  to  that 
species.  At  the  same  time  he  says  that  "  whilst  it  is  possible 
that  there  may  really  exist  a  distinct  species  with  the  characters 
of  D,  caduceus^  Salter,  it  certainly  appears  not  to  occur  in  the 
Skiddaw  slates,  since  all  the  specimens  which  could  be  referred 
to  this  species,  when  well  preserved,  show  traces  of  a  third  and 
even  sometimes  of  a  fourth  stipe."  At  a  subsequent  da  tell  he 
found  a  species  in  the  Skiddaw  slates  which  seems  to  agree 
perfectly  with  Salter's  Canadian  species.  This  species  he  named 
D.  gibberulus.     As  a   justification  of  his  position   he  says  that 


*  Quart  Journal  Oeol.  Society,  Ix.,  p.  87. 

t  yd.y  xix.,  p.  130. 

t  Graptolites  of  the  Quebec  group,  pp.  42,  87. 

%  See  Geoloirical  Magazine  for  1880. 

According  to  Pemer  (Etudes  sur  lea  Grap.  de  Bohiine,  pt.  ii.,  p.  20)  the  reference  to  the 
species  oa  Tttraitrapttis  cadueettif  is  due  to  Briigger,  but  the  paper  by  the  latter  author  is 
inaccessible  to  me,  and  as  Pemer's  paper  only  arrived  in  Melbourne  the  day  before  this 
article  was  appointed  to  be  read,  1  have  left  the  reference  as  it  stands. 

I!  Quart.  Jour.  Geol.  Soc.,  vol.  xxiv.,  pp.  131-133. 
^  Annals  and  Mag.  Nat.  Hist  4,  xvi.,  271. 
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Salter's  original  specimen  was  beyond  doubt  an  example  of 
Teiragraptus  bryonoides  or  7!  bigsbyi^  and  that  Salter  then  con- 
fused an  English  species  with  it.  It  seems  to  me,  however,  that 
Professor  Hall  has  bj  no  means  proved  that  Salter  made  a 
mistake,  for  he  apparently  did  not  see  Salter's  species — at  any 
rate,  he  does  not  figure  it.  The  Skiddaw  slates  and  the  Quebec 
group  are  on  the  same  horizon,  so  there  is  nothing  improbable  in 
Salter's  species  being  found  in  England.  From  this  it  would 
appear  that  D,  gibberulus  must  be  relegated  to  synonymy,  for  it 
does  not  s*iem  separable  from  D,  caduceus, 

Mr.  R.  Etheridge,  jun.,  in  his  paper  on  the  Victorian  grapto- 
lites,*  when  dealing  with  T,  bryonoides^  accepts  the  decision  that 
D,  caduceus  is  referable  to  that  species.  At  the  same  time  he 
suggests  tlie  advisability  of  keeping  Salter's  name  for  a  variety 
which  he  recognises  as  constant  in  its  characters,  and  as  agreeing 
with  Salter's  figures  and  descriptions. 

In  a  previous  paperf  I  tacitly  accepted  the  identity  of 
Tetragraptus  bigsbyi  and  Didymograptus  caduceus^  and,  as  Salter 
had  clear  priority,  called  the  species  T,  caduceus^  in  this  following 
Herrmann's  lead.  At  the  same  time  I  kept  T.  bryonoides^  Hall, 
(=  T.  serroy  Brong.)  distinct.  I  now  regard  Salter's  species  as 
a  clear  Didymograptus.  I  examined  a  very  large  number, 
probably  some  thousands,  in  the  field  during  my  residence  in 
Castleuiaine,  where  it  occurs  in  profusion,  and  gathered  every 
specimen  that  appeared  to  point  to  its  being  a  Tetragraptus.  These 
I  have  repeatedly  examined  carefully  and  without  any  hesita- 
tion refer  all  the  forms  with  more  than  two  arms  to  T.  serra, 
Brong.  The  distinguishing  points  are  just  those  that  Professor 
Nicholson  drew  attention  to  when  describing  D.  gihbcrulus.  The 
distinction  is  tliat  the  first  <leveloped  hydrothecte  of  D.  caduceus 
are  as  large  as  any  subsequently  formed,  and  that  their  long  axis 
agrees  with  that  of  the  sicula  ;  where^is  in  7!  serra  {—  T.  bryon- 
oides) they  are  invariably  much  smaller  and  diverge  greatly  from 
the  sicular  axis  usual  in  Didyniograpti.  The  result  of  this  is 
that  the  stipe  uf  the  latter  species  is  much  contracted  or  nar- 
rowed in  the  sicular  region,  while  in  the  former  species  it  practi- 
cally reaches  its  full  width  at  once. 


•  AnnalH  and  Majf.  Nat.  Hist.,  4.  iv.  t  Pr<x*eeding«  Royal  Soc.  Victoria,  1894. 
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The  Synonymy  may  then  be  expressed  as  follows : — 

Didytnograptus  caduceus,  Salter. 

JDidymograptus  caduceus,  Salter,  Q.J.G.S.,  ix.,  87,  fig.  1,  id.  xix., 
p.  136,  figs.  13<?,  b ;  McCoy,  Proilromus  of  the  Palaeonto- 
logy of  Victoria,  Decade  ii.,  pi.  20. 

Graptolithus  bigsbyi^  pars.  J.  Hall,  Grap.  Quebec  Group,  pp. 
42,  87. 

Tetragraptus  bryonoides^  pars.  Nicholson,  Q.J.G.S.,  xxiv.,  pp.  131, 
133;  R.  Etheridge,  junior,  Ann.  and  Mag.  Nat.  Hist.,  4, 
iv.,  pL  iii.,  figs.  3,  4. 

Didymograptus  gibbertilus^  Nicholson,  A.M.N.H.,  4,  xvL,  p.  257. 

Teiragraptus  {aduceus,  Herrmann,  Nyt.  Mag.  for  Naturvid,  xxix., 
translated  in  Geol.  Mag.,  1886  ;  tBriigger,  Die  Silurischen 
Etagen  im  Christianiagebiet. 


Art.  VII. — A  Revision  of  the  Fossil  Fauna  of  the  Table 
Cape  Beds,  Tasmania,  with  Descriptions  of  t/te  New 
Species. 

(Plates  II.,  III.,  IV.). 

By  G.  B.  Pritchard, 

Lecturer  in  Geology,  Working  Men's  College,  Melbourne. 

[Read  10th  October,  1895.] 

The  present  paper  is  the  outcome  of  the  study  of  the  very  fine 
collection  of  fossils  from  the  Table  Cape  beds  made  by  Mr.  E.  D. 
Atkinson.  The  collection  was  some  short  time  ago  left  in  the 
charge  of  Mr.  C.  French,  Government  Entomologist,  through 
whose  kindness  and  influence  the  request  of  Professor  Spencer 
that  the  collection  should  be  deposited  on  loan  in  the  Biological 
Museum  at  the  Melbourne  University,  to  be  named  and  worked 
out,  was  at  once  complied  with.  I  have  to  thank  these  gentle- 
men for  allowing  me  the  privilege  of  attempting  the  work. 
The  collection  is  made  up  as  follows : — Gastropoda,  ninety-two 
species ;  Lamellibranchiata,  thirty-nine  species  ;  Brachiopoda, 
seven  species ;  Echinoderinata,  three  species  ;  Corals,  three 
species  ;  making  a  total  of  144  species,  including  among  the 
mollusca  twenty  new  si)ecies  and  two  new  varieties,  which  are 
herein  described. 

I  have  given  full  references  to  each  described  species  and 
remarks  on  the  species  where  deemed  necessary,  and  wherever  I 
have  departed  from  the  usual  identifications  I  have  given  my 
reasons  in  full  for  so  doing. 

During  the  study  of  the  above  T  thought  it  well  to  find  out 
what  further  material  might  be  obtained  from  the  collection  from 
this  locality  presented  by  Mr.  Gronow  to  the  Ballarat  School  of 
Mines  Museum,  accordingly  I  obtained  from  Mr.  Alex.  Purdie, 
the  present  curator,  a  list  of  their  fossils,  which  number  fifty-one 
species,  the  more  important  of  which,  for  my  present  purpose, 
were  very  kindly  forwarded  to  me  for  examination.  I  tender 
Mr.  Purdie  my  best  thanks  for  his  ready  response. 
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Upon  asking  the  former  curator,  Mr.  P.  M.  Kraus^,  who  was 
responsible  for  the  naming  of  the  Ballarat  collection,  he  informed 
me  that  it  was  examined  and  named  by  himself. 

There  appear,  however,  to  be  only  three  additional  species  to 
those  in  the  Atkinson  collection,  and  these  I  have  referred  to  in 
what  follows. 

Having  gone  so  far,  I  have  thought  it  well  to  add  as  an 
appendix  as  complete  a  list  as  possible  of  the  records  from  these 
beds.  This  appended  list  includes  114  species,  and  in  the  classes 
I  have  not  touched  in  this  paper  Mr.  R.  M.  Johnston  records 
twenty-three  species.  We  ha^  thus  the  grand  total  of  281 
species  referable  to  this  horizon.    The  complete  summary  being — 

Mammalia 1 

Pisces 3 

Cephalopoda 1 

Grfistropoda  ------  153 

Lamellibranchiata          .         -         .         .  65 

Brachiopoda 17 

Polyzoa 9 

Echinodermata 3 

Zoantharia    -         -         -         -         -         -  19 

Foraminifera          -         -         -         -         -  10 

281 

From  this  it  can  1^  seen  that  we  have  219  species  of  mollusca 
proper,  and  included  amongst  these  there  are  seven  living  species. 
As,  however,  two  of  the  latter,  namely,  Limopsis  auriia  and 
Chamostrea  albida,  are  exceedingly  doubtful  records,  it  is,  T 
think,  reasonable  to  leave  them  out  of  consideration  for  the 
present.  Taking  into  account,  then,  the  remaining  five,  the 
percentage  of  living  species  for  these  beds  is  just  about  a  fourth 
over  two  per  cent. 

Wlien  it  is  taken  into  consideration  that  as  many  as  twenty 
different  living  molluscan  species  have  been  recorded  as  occurring 
in  these  beds,  and  that  subsequent  examination  of  the  shells 
has  brought  this  list  down  to  the  above,  we  are  not  surprised  at 
the  confusion  that  has  existed  as  to  the  age  of  the  beds. 
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For  the  geological  features  of  the  Table  Cape  beds  we  are 
indebted  to  Mr.  R.  M.  Johnston,  who  has  given  full  details  in 
his  papers  contributed  to  the  Royal  Society  of  Tasmania,  yet 
when  writing  these  papers  he  was  in  no  wise  certain  as  to  the 
correct  age  to  which  they  should  be  assigned. 

In  1876*  Mr.  Johnston  was  of  the  opinion  that  sufficient  was 
not  then  known  of  either  the  living  or  extinct  forms,  and  on  that 
account  any  attempt  at  classification  would  be  premature  and 
misleading. 

In  1879t  Mr.  Johnston  states  : — **0f  the  testacea  only  about 
five  per  cent,  are  known  to  exist.  This  continual  lessening  of 
the  percentage  of  living  to  extinct  forms  as  our  knowledge 
increases  is  most  significant.  According  to  the  principle  which 
has  been  adopted  by  Mr.  Lyell,  and  through  him  by  nearly  all 
the  English  geologists,  this  low  percentage  of  living  representa- 
tives indicates  rather  more  an  eocene  than  a  miocene  age  for 
our  marine  beds  at  Table  Cape." 

In  1884 J  the  same  author  remarks  : — "  If  we  are  not  prepared 
to  reject  the  percentage  method  in  the  determination  of  the 
great  divisions  of  the  tertiary  period,  we  must  assuredly  refer 
the  Table  Cape  beds  not  to  the  miocene^  but  to  the  eocene  or 
"early  dawn  "  of  the  tertiary  period  in  Australia.  Also  :  "The 
investigations  carried  on  by  Professor  Tate  and  other  indefatig- 
able workers  since  that  time  [1879]  have  placed  this  matter 
beyond  all  reasonable  doubt,  and  now  there  is  every  reason  to 
iHjlieve  that  the  Table  Cape  beds,  with  their  Australian  equiva- 
lents, mark  the  earliest  dawn  of  the  eocene  period  in  Australia." 

Yet  following  this,  in  1887,?^  and  again  in  1888,||  Mr.  Johnston 
seems  to  have  had  some  misgivings,  as  he  apparently  could  not 
then  see  his  way  clear  to  adopt  any  more  definite  classification 
for  the  Tasnianian  tertiaries  than  that  indicated  by  the  introduc- 
tion of  such  terms  as  palaeogene  and  neogene. 

From  the  percentage  of  living  species  herein  stated  it  can,  I 
think,  be  seen  that  we  cannot  do  otherwise  than  regard  these 
beds  as  of  eocene  age.  I  am  also  of  the  opinion  that  further 
investigation  of  the  fauna  of  these  beds  will  tend  rather  to  lower 


»  Proc.  Roy.  Soc.  Tan,  1876,  p.  89.  t  Op.  cit.,  1879,  pp.  86,  87. 

:  (//>.  cit.  1884,  p.  224.  J  Op.  cit.,  1887,  p.  135  ct  wq. 

'   Geology  of  Tasmania,  p.  208  ct  )tcf. 
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than  raise  the  percentage  of  living  forms,  for  it  is  a  very  notice- 
able and  important  fact  that  in  the  collection  at  present  under 
examination,  although  it  consists  almost  wholly  of  large  species, 
there  are  upwards  of  twenty  new  forms  included  in  less  than  150 
species.  When  the  small  shells  are  more  thoroughly  known,  the 
list  of  species  ought  to  be  very  materially  increased  ;  and  judging 
from  the  fauna  of  similar  beds  in  Victoria,  the  recent  species  are 
not  likely  to  be  largely  increased,  if  at  all. 

Mr.  Johnston's  section*  of  the  Table  Cape  beds  is  as  follows : — 
Cap  of  recent  basaltic  tuff  and  wacke,  80  feet ;  calcareous  sand- 
stone and  frequent  bands,  containing  abundant  i^emains  of  corals, 
echinoderms,  and  brachiopods,  78  feet ;  Crassatella  bed,  80  feet, 
which  apparently  indicates  a  thickness  of  158  feet  for  the  marine 
beds ;  yet  subsequently f  the  same  author  states  that  "  nowhere 
along  the  Tasmanian  coast  does  the  marine  group  exceed  70  feet 
in  thickness.''  I  fail  to  comprehend  what  this  means.  The 
present  collection  of  fossils  came  principally  from  the  lower 
deposits  locally  known  as  the  Crassatella  bed,  and  judging  from 
the  fossils  I  regard  this  zone  as  the  direct  equivalent  of  the  so- 
called  middle  beds  of  the  Spring  Creek  section  in  Victoria.  The 
coarseness  of  the  material  in  which  a  number  of  the  Table  Cape 
fossils  is  preserved,  the  worn  character  of  many  of  the  species, 
and  the  abundance  of  fragments  of  shells,  clearly  indicate  the 
littoral  character  of  the  deposit,  and  as  an  attendant  fact  of  some 
importance  we  have  certain  faunal  characteristics  indicative  of 
the  same  feature.  On  the  other  hand  the  clayey  portions  at 
least  of  this  zone  at  Spring  Creek  do  not  appear  to  have  been 
quite  so  close  to  land,  as  evidenced  by  the  finer  sediments,  and 
the  absence  hitherto  of  any  specially  littoral  fossil  forms.  The 
comparatively  slight  differences  existing  between  these  two  repre- 
sentatives of  what  I  regard  as  the  same  zone  appear  to  me  to  be 
adequately  accounted  for  by  the  fact  that  the  one  set  of  deposits 
was  laid  down  very  much  closer  to  the  then  existing  shore  line 
than  the  other. 

Another  representative  of  this  horizon  in  Victoria  appears  to 
be  the  clay  beds  of  Cape  Otway,  as  evidenced  by  the  fossils 


•  Proc.  Roy.  8oc.  Tas.,  1876,  section  opposite  p.  90. 
t  Geology  of  Tasmania,  pp.  244,  245. 
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recently  recorded  by  Messrs.  Tate  and  Dennant.*  The  upper 
calcareous  sandy  beds  at  Table  Cape  most  probably  belong  to  the 
same  horizon  as  the  Crassatella  beds,  merely  showing  a  certain 
amount  of  lithological  variation,  a  feature  which  is  also  well 
displayed  in  this  zone  at  Spring  Creek. 

The  types  of  the  species  described  in  this  paper,  unless 
otherwise  stated,  are  at  present  deposited  on  loan  in  the  Bio- 
logical Museum  of  the  University  of  Melbourne. 

List  of  Abbrbviations. 

P.R.S.Tas.  =  Proceedings  of  the  Royal  Society  of  Tasmania. 

P.R.S.N.S.W.  =  Proceedings  of  the  Royal  Society  of  New  South 
Wales. 

Trans.  Phil.  Soc.,  S.  A.  =  Transactions  of  the  Philosophical  Society 
of  Adelaide. 

T.R.S.S.A.  =8  Transactions  of  the  Royal  Society  of  South  Aus- 
tralia. 

Trans.  N.Z.  Inst.  =  Transactions  of  the  New  Zealand  Institute. 

A.M.N.H.  =>  Annals  and  Magazine  of  Natural  History. 

Prod.  Pal.  Vic.  =  McCoy's  Prodromus  of  the  Palceontology  of 
Victoria. 

(xeo.  Tas.  =  Geology  of  Tasmania,  1888,  by  R.  M.  Johnston. 

Q.J.G.S.  =  Quarterly  Journal  of  the  Geological  Society  of  London. 

Akad.  d.  Wiss.  =  K.K.  Akaderaie  der  Wissenschaften,  Wien. 

Cat.  Aust.  Foss.  =  Catalogue  of  Australian  Fossils,  by  R.  Ethe- 
ridge,  jun. 

Gast.  I.  =  Transactions  of  the  Royal  Society  of  South  Australia, 
vol.  X.,  1888.  Gastropoda  of  the  Older  Tertiary  of 
Australia,  part  i.,  by  Professor  Ralph  Tate. 

Gast.  II.  =  Op.  cit,<,  vol.  xi.,  1889,  Gastropoda,  part  ii. 

Gast.  III.  =  Op.  cit.,  vol.  xiii.,  part  ii.,  1890,  Gastropoda,  part  iii. 
Plates  deferred  to  vol.  xv.,  part  i.,  1892. 

Gast.  IV.  =  Op.  cit.^  vol.  xvii.,  part  ii.,  1893,  Gastropoda,  part  iii. 

Lam.  I.  =  Op.  cit.^  vol.  viii.,  1886,  Lamellibranchs,  part  i. 

Lara.  II.  =  Op.  cit.j  vol.  ix.,  1887,  Lamellibranchs,  part  ii. 


•  Trans.  Roy.  Soc.  8.A.,  1895,  vol.  xix.,  pt.  i.,  p.  3  et  seq. 


Fossil  Fauna^  Table  Cape  Beds,  Tasmania.  79 

Tablb  Cape  Fossils. 

GASTROPODA. 

1.  Mupex  (Pteronotus)  calvus,  Tate. 

Id.,  Tate,  Gast.  I.,  1888,  p.  96,  pi.  i.,  fig.  11. 

2.  Mupex  (Phyllonotus)  eyrei,  T.  Woods. 

M,  eyrei,  T.  Woods,  P.R.S.  Tas.,  1876,  p.  93. 

M.  {Phyllonotus)  eyrei,  Tate,  Gast.  T.,  1888,  p.  103,  pi.  iv., 
fig.  8. 

M.  eyrei,  Johnston,  Geo.  Tas.,  1888,  p.  237. 

Observations, — The  shell  figured  by  Mr.  R.  M.  Johnston  in  his 
Geology  of  Tasmania,  plate  xxxi.,  figs.  3  and  3<?,  and  referred  to 
in  the  explanation  of  the  plate  as  M.  eyrei,  T.  Woods,  is  not  that 
species,  but  may  probably  represent  Rapana  cuuleata,  Tate,  which 
also  occurs  in  the  Table  Ca^ie  beds. 

3.  Murex   minutus,  Johnston. 

Id,  Johnston,  P.R.S.  Tas.,  1879,  p.  32. 

Id,,  Tate,  Gast  I.,  1888,  p.  107,  pi.  x.,  fig.  14. 

Id.,  Johnston,  Geo.  Tas.,  1888,  p.  237,  pi.  xxix.,  fig.  7. 

4.  Typhis  maccoyii,  T.  Woods. 

T,  maccoyii,  T.  Woods,  P.R.S.Tas.,  1875,  p.  22,  pi.  i.,  fig,  5. 
T,  hebttatus,  Hutton,  Trans.  N.Z.  Inst.,  vol.  ix.,  1877,  pi.  xvL, 
fig.  1. 

T,  maccoyii,  Tate,  Gast.  I.,  1888,  pp.  91,  92. 

T,  maccoyii,  Johnston,  Geo.  Tas.,  1888,  p.  237,  pi.  xxix.,  fig.  11. 

5.  Rapana  aculeata,  Tate. 

R,  aculeata,  Tate,  Gast.  I.,  p.  113,  pi.  ii.,  tig.  8. 
Murex  eyrei,  R.  M.  Johnston  (non  T.  Woods),  Geo.  Tas.,  pi. 
xxxi,  figs.  3,  3^., 

6.  Tpophon   selwyni,  sp.  nov.    Plate  IT.,  fig.  7. 

Shell  small,  rather  thin,  sometimes  very  thin  and  fragile,  with 
an  elevated  and  prominent  acute  spire  of  strongly  convex  and 
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costated  whorls,  ending  in  a  full  ventricose  body-whorl  with  a 
comparatively  large  aperture,  and  witli  a  very  short  twisted 
canal. 

Apical  angle  about  fifty  to  fifty-live  degrees.  Apex  consists  of 
about  two  smooth,  well-defined  convex  embryonic  whorls,  with  a 
centrally  immersed  tip.  Embryonic  whorls  succeeded  by  five 
gradually  increasing,  markedly  convex  whorls,  with  a  well-defined 
and  somewhat  impressed  suture,  occasional  specimens  being  more 
constricted  at  the  suture  than  the  usual  type.  The  greatest  con- 
vexity about  the  middle  of  each  whorl,  with  a  tendency  tfi 
shouldering  at  about  the  posterior  third,  as  a  consequence  of  the 
slope  of  the  posterior  third  of  each  whorl  being  soniewhat  more 
sudden  and  flatter  than  the  more  regularly  convexly  rounded 
anterior  two-thirds.  Spire- whorls  terminate  in  a  broad  ventricose 
body- whorl,  with  a  rather  large  oval  aperture. 

Outer  lip  thin  and  sharp  at  the  outer  edge,  slightly  thicker 
internally,  and  bearing  about  twenty  to  twenty-two  close,  narrow, 
and  short  ridges  in  its  full  length  from  its  junction  with  the 
anterior  canal  to  the  posterior  suture.  Inner  lip  very  thin  and 
concavely  arched  to  the  columella,  the  latter  being  rather  strongly 
twisted.  Canal  very  short,  strongly  bent  to  the  left,  finally  some- 
what reverted,  and  at  the  same  time  upwardly  raised. 

Surface  ornamented  with  transverse  costte  crossed  by  relatively 
coarse  and  tine  spiral  threads.  The  earlier  half  of  the  first  spire- 
whorl  is  finely  and  very  closely  costate,  bearing  about  five  or  six 
fine  costaj.  Subsequently  the  costie  become  relatively  broader 
and  much  wider  apart.  The  ordinary  costaj  are  narrow,  with 
much  broader  interspaces  between  them,  fade  out  before  reaching 
the  posterior  suture,  and  usually  developed  right  up  to  the 
anterior  suture.  In  number  they  run  from  about  nine  to  eleven 
to  a  whorl,  and  in  some  specimens  show  a  tendency  to  become 
obsolete  on  the  body-whorl.  The  costa;  and  interspaces  are 
traversed  by  lines  of  growth  and  fine  close  striie  parallel  to  them. 
The  tninsverse  striie  are  occasionally  more  noticeable  on  the 
posterior  whorls,  where  they  are  sometimes  sufficiently  strong  to 
give  rise  to  a  fine  cancellated  ornament  by  being  crossed  by  the 
spiral  threads.  The  whole  of  this  transverse  ornament  is  crossed 
by  spiral  threads,  from  five  to  seven  of  which  are  stouter  than  the 
remainder ;  and  of  these,  three  or  four  on  the  anterior  slope  of 
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each  whorl  are  the  stoutest  and  most  prominent  where  they  cross 
the  costte.  Between  the  coarser  threads  is  intercalated  a  finer 
thread  which  has  a  still  finer  thread  on  either  side  of  it,  more 
easily  seen  on  the  body  and  penultimate  whorls  than  on  the 
earlier  spire  whorls. 

Dimensions, — Length,  16  mm. ;  breadth,  10  mm. ;  length  of 
aperture,  6  mm. ;  breadth  of  aperture,  4  mm. ;  length  of  canal, 
3  mm.  Some  of  the  Table  Cape  specimens  are  relatively  smaller 
than  given  above,  one  of  these  examples  giving  the  following 
dimensions: — length,  12  mm. ;  breadth,  7  mm. 

Locality, — Not  uncommon  in  the  lower  beds  of  the  lower 
eocene  of  Spring  Creek,  near  Geelong,  Victoria.  Also  in  the 
eocene  beds  of  Table  Cape,  Tasmania,  three  examples. 

Observations, — I  am  not  at  present  wholly  satisfied  with  the 
generic  position  of  this  species,  but  merely  place  it  here  tenta- 
tively whilst  awaiting  further  examination  of  other  material. 
The  faint  development  in  some  specimens  of  what  I  cannot  but 
regard  as  a  tendency  towards  varices,  taken  together  with  the 
other  characters  displayed  by  the  shell,  seem  certainly  to  indicate 
that  it  should  be  placed  in  the  Muricidse.  It  may  at  once  be 
separated  from  any  of  our  previously  described  tertiary  species 
referred  to  this  genus  by  its  very  short  canal,  its  prominent  spire, 
ventricose  whorls,  and  the  constricted  suture.  So  far  as  the 
present  specimens  go,  the  Table  Cape  representatives  seem  to  be 
hardly  so  ventricose  in  the  body-whorl  as  those  from  Spring 
Creek,  the  difierence  in  aspect  being  no  doubt  due  to  the  fact 
that  the  costae  have  become  obsolete.  In  other  respects  the  shells 
are  in  my  opinion  sufficiently  close  to  be  regarded  as  identical. 

Sf)ecies'  name  in  honour  of  Sir  A.  R.  C.  Selwyn,  late  Director 
of  the  Geological  Survey  of  Canada,  and  formerly  Director  of  the 
Geological  Survey  of  Victoria,  to  whom  we  are  indebted  for  much 
of  the  best  geological  work  done  in  this  colony.  Type  specimen 
in  my  own  collection. 

7.  Triton   abbotti,  T.  Woods. 

T,  abbotti,  T.  Woods,  P.R.S.Tas.,  1874,  p.  24,  pi.  L,  fig.  8. 
T,  abbotti,  Tate,  Gast.  I.,  1888,  p.  117. 

Tritonium  abbotti,  Johnston,  Geo.  Tas.,  1888,  p.  237,  pi.  xxix., 
fig.  13. 
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8.  Triton  tortirostris,  Tate. 

T,  minimum,  T.  Woods  (non  Hutton),  P.R.S.Ta8.,  1876,  p.  107. 
r.  tortirostris,  Tate,  Gast  I.,  1888,  p.  123,  pi.  v.,  fig.  7. 
Tritonium  minimum,  Johnston,  Geo.  Tas.,  1888,  p.  237. 

9.  Fusus  acanthostephes,  Tate. 

F.  acanthostephes,  Tate,  Gast.  I.,  1888,  p.  133,  pi.  vii.,  fig.  7. 

F,  spiniftrus,  Tate,  op.  cit,,  p.  134,  pi.  vii.,  1^^,  1. 

Observations, — T  have  no  hesitation  whatever  in  regarding  F, 
spiniferus,  Tate,  as  a  synonym  of  the  above  in  view  of  my  exam- 
ination of  a  large  series  of  specimens.  Among  the  principal 
differences  upon  which  Professor  Tate  has  apparently  relied  for 
the  specific  distinction  of  F.  spinijerus  are  the  shorter  spire,  the 
variable  apex,  and  the  difference  of  ornament,  particularly  the 
absence  of  spiral  ornament  on  the  posterior  slope  of  the  whorls. 
The  Table  Cape  specimens  are  a  particularly  interesting  series,  as 
some  are  ornamented  in  an  exactly  similar  manner  to  F,  spini- 
ferus  from  the  River  Murray  Cliffs,  as  proved  by  the  comparison 
of  actual  specimens ;  but  their  spire  is  as  long  as  that  in  the 
ordinary  type  of  F.  acanthostephes,  and  the  embryonic  whorls  are 
also  identical  with  those  in  the  latter  species.  Other  specimens 
approach  F.  acanthostephes  in  ornament  and  are  important  con- 
necting links.  A  further  examination  of  a  large  number  of 
specimens  from  Muddy  Creek  and  Mornington  clearly  and  amply 
confirms  the  above  conclusion,  and  it  is  at  once  seen  that  F. 
acanthostephes  varies  in  the  length  of  its  spire,  the  fulness  and 
size,  and  on  that  account  appearance  of  the  embryonic  whorls, 
and  in  its  ornament,  to  such  an  extent  that  F.  spiniferus  cannot 
possibly  be  regarded  as  specifically  distinct. 

10.  Fusus   mepedlthee,  T.  Woods. 

F.  gracillimus,   T.   Woods    (non  Adams    and    Reeve),    P.R.S. 
Tas.,  1875,  p.  '1± 

F.  meredithice,  T.  Woods,  op.  cit.     Explanation  to  pi.  i.,  tig.   6. 

F.  ineredithic,  Tate,  Gast.  I.,  1888,  p.  140. 

F.  mercdiihic,  Johnston,  Geo.  Tas.,  1888,  p.  237,  pi.  xxxi.,  tig.  9. 
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11.  Fu8U8  johnstoni,  T.  Woods. 

Rjohnstoni,  T.  Woods,  P.R.S.Tas.,  1876,  p.  94. 
F.johnstoni,  Tate,  Gast.  I.,  1888,  p.  136,  pi.  xii.,  tig.  4</,  ib, 
F,  johfistoni,  Johnston,  Geo.  Tas.,  1888,  p.  237,  pi.  xxix.,  ^^^.  9, 
and  pi.  xxxi.,  figs.  7,  8,  10  and  17. 

12.  Latirofusus  cingulata,  sp.  nov.    Plate  II.,  figs.  5  and  6. 

Shell  elongate  and  narrowly  fusiform,  consisting  of  an  obtuse 
embryonic  portion  of  about  two-and-a-half  smooth  convex  whorls, 
the  apex  of  which  is  central,  succeeded  by  from  six  to  eight 
gradually  increasing  very  slightly  convex  whorls. 

Apical  angle  from  about  twenty  to  twenty-five  degrees.  The 
smooth  embryonic  portion  makes  the  apex  of  the  shell  obtuse,  as 
its  whorls  are  shorter,  more  convex,  and  slightly  wider  than  the 
succeeding  spire-whorl.  Suture  most  distinct  between  the  earlier 
or  posterior  spire-whorls,  becoming  less  marked  anteriorly ;  the 
convexity  of  the  whorls  also  slightly  stronger  posteriorly,  with  a 
tendency  to  become  flatter  anteriorly,  greatest  convexity  in  the 
anterior  half  of  each  whorl.  Aperture  oval,  peristome  much 
thickened  at  the  suture  in  adult  specimens,  outer  lip  with  a  thin, 
sharp  and  crenulated  outer  edge,  thickened  and  ridged  internally, 
about  six  well-defined  widely  separated  internal  ridges.  Posterior 
of  the  aperture  slightly  channelled,  anterior  prolonged  into  a  long 
narrow  canal,  which  is  a  little  more  than  one-third  the  length  of 
the  shell.  Columella  long  and  straight,  and  furnished  at  the 
anterior  end  of  the  aperture,  just  above  the  canal,  with  one  strong 
oblique  plait. 

Surface  ornamented  with  spiral  threads  crossed  transversely 
by  costte,  strise,  and  lines  of  growth.  Of  the  spiral  threads  there 
are  four  or  sometimes  five,  which  are  strong,  well-raised,  and 
convexly  rounded,  with  a  much  finer  intercalated  thread  between, 
the  latter,  almost  in  some  specimens  and  wholly  in  others,  filling 
the  intermediate  space  between  the  stronger  spiral  threads.  The 
transverse  ornament  crossing  the  spiral  consists,  first,  of  close, 
regular,  convexly-rounded  cost*,  about  eight  in  number  on  the 
earlier  or  posterior  whorls,  increasing  anteriorly  to  about  fourteen 
on  the  body-whorl.  The  cost»  are  strongest  about  the  middle  of 
each  whorl,  and  fade  away  towards  the  posterior  and  anterior 

o2. 
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sutures.  They  are  also  stronger  on  the  posterior  whorls,  becoming 
less  distinctly  defined  anteriorly.  Secondly,  there  are  the  lines 
of  growth  and  the  fine  parallel  striae  transverse  to  the  spiral 
ornament. 

Dimensions, — The  Table  Cape  specimens  are  unfortunately 
imperfect  examples,  but  the  measurements  which  have  been  made 
are  as  follows  :  Length  (apex  and  end  of  canal  wanting),  22  mm.  ; 
breadth,  7  mm.  ;  length  of  aperture,  4  mm.  ;  breadth  of  aperture, 
2*5  mm ;  length  of  canal  (incomplete),  7  mm. 

I  happen  to  be  fortunate  enough  to  have  some  perfect  though 
smaller  and  apparently  younger  examples  of  what  I  regard  as  the 
same  species  from  the  Spring  Creek  beds,  near  Geelong,  and  on 
account  of  their  better  state  of  preservation  I  make  one  of  these 
specimens  the  type  of  the  species,  the  following  being  its  dimen- 
sions : — Length,  17  mm. ;  breadth,  4  mm.  ;  length  of  aperture, 
3  mm.  ;  breadth  of  aperture,  1*5  mm. ;  length  of  canal,  7*5  mm. 

Locality, — Eocene  beds  of  Table  Cape,  Tasmania.  Two 
examples.  Also  not  uncommon  in  the  lower  beds  of  the  lower 
eocene  series  of  Spring  Creek,  near  Geelong,  Victoria. 

Observations, — Up  to  the  present  time  there  has  Ijeen  only  one 
described  fossil  species  referred  to  this  genus  from  the  Australian 
tertiary  deposits,  and  this  has  hitherto  been  obtained  rather 
commonly  from  the  eocene  beds  of  Muddy  Creek,  Morningtou, 
and  from  beds  of  ecjuivnlent  horizon  at  several  other  Victorian 
localities.  This  form  was  originally  described  by  Professor  Tate 
under  the  name  of  Fusus  acijonnis^  but  was  recently  altered  by 
him  to  Latirofusus  aciformis*  The  present  described  species 
may  bo  readily  distinguished  from  /.  acifonnis  by  its  smaller 
embryonic  whorls,  by  the  greater  convexity  of  the  spire-whorls, 
and  by  its  very  distinct  ornament,  having  a  few  strong  spiral 
threads  with  finer  intercalated  ones,  and  a  distinct  transverse 
costiition,  instead  of  the  tine,  cancellated  ornament  of  Z.  aciformis. 
From  the  Parisian  eocene  fossils,  and  also  from  the  living  species 
referred  to  this  genus,  the  present  eocene  form  is,  as  far  as  I  ha^  e 
been  able  to  make  out,  specifically  distinct.  Type  specimen  in 
my  own  collection. 

•   Proc.  Roy.  Soc.  N..S.W.,  1S93,  p.  171. 
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13.  Clavella  tateana,  T.  Woods. 

Fusus  tateana,  T.  Woods,  P.RS.Ta8.,  1876,  p.  94. 
Fusus  taieanus^  Tate,  Gast  I.,  1888,  p.  141,  pi.  xiii.,  fig.  5. 
Fusus  tateana^  Johnston,  Geo.  Tas.,  1888,  p.  237,  pi.  xxix., 
fig.  6. 

Clavilithes  tateanus,  Tate,  P.R.S.N.S.W.,  1893,  p.  170. 

14.   Pypula  altispira,  sp.  nov.     Plate  III.,  figs.  2  and  3. 

Shell  pyriform,  very  thin,  with  a  well-elevated  obtuse  spire, 
consisting  of  an  embryonic  portion  of  about  three  smooth,  regu- 
larly convex,  gradually  increasing  whorls,  succeeded  by  four 
rapidly  increasing  ventricose  whorls. 

Apical  angle  about  one  hundred  degrees.  Elarlier  spire-whorls 
convex,  penultimate  slightly  shouldered,  body-whorl  distinctly 
shouldered.  In  the  neighbourhood  of  the  aperture  that  part  of 
the  shell  between  the  suture  and  the  shoulder  is  almost  perfectly 
flat,  though  gently  sloping  down  to  the  shoulder,  which  is  at  a 
somewhat  lower  level  than  the  suture  ;  posteriorly  this  portion 
becomes  gradually  more  and  more  convex,  ultimately  losing 
entirely  the  appearance  it  possesses  near  the  aperture.  Greatest 
width  of  body-whorl  a  little  below  the  shoulder,  thence  gradually 
contracted  to  the  somewhat  long  and  arched  canal.  Aperture 
elongate  and  narrowly  oval ;  outer  lip  simple  and  sharp,  at  the 
posterior  end  straight  from  the  suture  to  the  convexly  rounded 
shoulder,  thence  gradually  and  regularly  convexly  arched  to  the 
anterior  end  of  the  canal.  Columella  simple, 'faintly  enamelled, 
slightly  arched  to  the  right,  then  to  the  left.  Canal  long,  rather 
wide,  and  slightly  bent  to  the  left.  Surface  ornamented  with 
fine,  regular,  flatly  rounded  spiral  threads,  about  ten  in  number 
in  the  space  between  the  suture  and  the  shoulder  of  the  body- 
whorl,  and  about  ten  or  twelve  on  the  spire-whorls.  On  the 
body- whorl,  at  about  its  greatest  breadth,  the  spiral  threads  are 
coarsest  and  reach  nearly  half  a  millimetre  in  thickness,  thence 
anteriorly  and  posteriorly  becoming  much  finer,  ultimately  very 
fine  at  the  anterior  end  of  the  shell  and  just  discernible  on 
the  posterior  spire- whorl.  Interspaces  between  the  spiral  threads 
about  twice  the  width  of  the  threads,  flat  and  shallow.  Both 
interspaces  and  spiral  threiids  finely  spirally  striate,  most  notice- 
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able  in  the  interspaces,  which  cany,  where  they  are  about  one 
millimetre  in  width,  five  spiral  strife,  distinct  under  a  lens.  At 
the  anterior  end  of  the  shell  there  is  occasionally  a  finer  inter- 
calated spiral  thread  developed.  The  spiral  ornament  is  crossed 
transversely  by  lines  of  growth  and  by  fine,  strong,  close-set 
strisB  parallel  to  the  lines  of  growth,  thus  completing  the  very 
fine,  close,  and  neat  ornament  of  this  species. 

Dimensions. — Type,  length,  62  mm.  ;  breadth,  37  mm. ;  length 
of  aperture  and  canal,  54  mm. ;  greatest  V>readth  of  aperture, 
18  mm.  A  smaller  specimen  gives  the  following  dimensions: — 
Length,  51  mm. ;  breadth,  31  mm. ;  length  of  aperture  and  canal, 
43  mm. ;  greatest  breadth  of  aperture,  1 5  mm. 

Locality, — Eocene  beds  of  Table  Cape,  Tasmania.  Two 
examples. 

Observations, — No  species  of  this  genus  have  hitherto  been 
described  from  our  eocene  beds,  but  the  occurrence  of  the  genus 
at  Table  Cape  has  been  recorded  by  Professor  Tate  in  his  paper 
on  the  "  Unrecorded  Genera  of  the  Older  Tertiary  Fauna  of 
Australia  "*  in  the  following  language  :-^"  This  genus  is  repre- 
sented in  the  eocene  beds  of  Table  Cape,  Tasmania,  by  a  large 
species,  known  to  me  by  two  examples  in  the  collection  of  Mr.  T. 
Atkinson ;  it  is  undescribed."  The  specimens  referred  to  above 
by  Professor  Tate  are  those  herein  described.  The  elevated  spire, 
the  shouldered  body-whorl,  and  the  strong  spiral  ornament,  are 
eminently  characteristic  of  this  species,  and  readily  separate  it 
from  any  of  the  living  species  with  which  I  am  at  present 
acquainted. 

15.  Siphonalia   roblini,  T.  Woods. 

Fiisus  roblini^  T.  Woods,  P.R.S.Tas.,  1876,  p.  22,  pi.  i.,  fig.  7. 

Siphonalia  roblini^  Tate,  Gast.  I.,  1888,  p.  143. 

Fusus  roblini^  Johnston,  Geo.  Tas.,  1888,  p.  237,  pi.  xxix.,  tig.  8. 

16.  Fasciolaria  decipiens,  Tate. 

F,  decipiens^  Tate,  Gast.  I.,  1888,  p.  150,  pi.  viii.,  fig.  1. 
Observations, — Professor  Tate  has  already  recognised  i^loc.  cit.y 
pp.  60,  61)  that  the  Table  Cape  form  of  this  species  differs  in 


♦  Proc.  Roy.  Sop.  N.8.W.,  1893,  p.  173. 
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several  respects  from  the  typical  form  of  F,  decipiens,  from  Muddy 
Creek,  and  has  suggested  that  it  may  be  desirable  when  fuller 
material  is  at  hand  to  apply  distinctive  names  to  them.  The 
material  now  before  me  does  not  seem  to  justify  more  than  a 
varietal  distinction  for  the  Table  Cape  form,  which  only  differs 
from  the  ordinary  Muddy  Creek  type  of  the  species  in  that  it  has 
a  shorter  spire,  and  is  a  relatively  broader  and  more  ventricose 
form. 

17.  Peristernla  transenna,  T.  Woods. 

Fusus  transennus,  T.  Woods,  P.R.S.Tas.,  1876,  p.  94. 
Peristernia  iransenna,   Tate,  Gast.   I.,   1888,   p.  157,  pi.  xi., 
fig.  10. 

18.  Peristernia  afnnis,  Tate. 

P.  affinisy  Tate,  Gast.  I.,  1888,  p.  157,  pi.  xL,  fig.  7. 

19.  Peristernia  aldingensis,  Tate. 

P,  aldingensis^  Tate,  Gast.  I.,  1888,  p.  156,  pi.  viii.,  fig.  8^,  8A 
Observations, — I  have  very  little  hesitation  in  referring  the 
present  Table  Cape  specimens  to  the  above  Aldingan  species,  as 
I  have  made  careful  comparisons  not  only  with  Professor  Tate's 
original  description  and  figures  of  the  shell,  but  also  with  actual 
examples  of  the  species  from  the  type  locality.  Judging,  how- 
ever, from  the  figures  and  the  dimensions  given  by  Professor 
Tate,  and  the  specimens  from  Aldinga  in  my  own  collection,  the 
Table  Cape  specimens  are  of  larger  dimensions  and  are  much 
more  solid  shells,  the  dimensions  of  the  latter  being  as  follows  : — 
Length  (embryonic  whorls  and  end  of  canal  incomplete),  51  mm. ; 
breadth,  22  mm. ;  length  of  aperture,  16  mm.  ;  breadth  of  aper- 
ture, 10  mm. ;  length  of  canal  (incomplete),  9  mm. 

20.  Peristernia  murrayana,  Tate,  var.  costata,  var.  nov. 

Plate  II.,  tig.  4. 

P,  murrayana,  Tate,  Gast.  I.,  1888,  p.  155. 

Observations. — There  are  ten  examples  of  this  shell  in  the 
collection,  and  after  careful  study  I  cannot  regard  it  but  as  a 
variety  of  P.   murrayana,  Tate,  a  very  common   fossil   in  the 
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eocene  beds  of  the  River  Murray  Cliffs.  I  happen  to  have 
examples  of  this  species  from  the  type  locality,  as  well  as  from 
some  Victorian  localities;  and  as  these  agree  exactly  in  every 
particular  with  the  original  description  and  dimensions  given  by 
Professor  Tate,  I  feel  every  confidence  in  drawing  attention  to 
some  of  the  characteristics  of  the  Table  Cape  form,  which  shows 
a  sufficient  divergence  from  the  typical  Murray  Cliffs  shell  to 
warrant  its  recognition  as  an  unrecorded  variation  to  which  this 
species  is  liable. 

The  whorls  of  the  Table  Cape  shell  are  not  so  distinctly  angu- 
lated,  and  instead  of  being  only  tuberculated  at  the  anterior 
suture  of  the  spire-whorls  and  at  the  periphery  of  the  body-whorl, 
the  tubercles  are  extended  into  distinct  and  slightly  sigmoidal 
costie,  which  are  most  highly  elevated  about  the  middle  of  each 
whorl.  The  costie  also  appear  to  become  more  numerous  than 
tlie  tubercles,  for  Professor  Tate  states  **  tubercles  small,  eight  to 
a  whorl/'  whereas  in  the  present  form  the  costie  increase  from 
about  eight  in  number  on  the  posterior  whorl  to  twelve  or 
thirteen  on  the  body-whorl. 

The  ornament  of  the  Table  Cape  shell  may  be  described  as 
follows: — Spiral  ornament  consisting  of  a  few  strong  spiral 
threads  with  several  tiner  threads  intercalated  between  them. 
Each  whorl  bearing  from  about  eight  to  twelve  prominent 
threads,  the  three  or  four  on  the  anterior  portion  of  each  whorl 
usually  being  the  most  prominent,  with  five  much  finer  threads 
in  the  interspaces  between  ;  of  the  latter  threads  the  middle  one 
is  much  stronger  than  the  other  two  on  either  side  of  it.  The 
spiral  ornament  is  crossed  transversely  by  lines  of  growth,  fine 
sigmoid  stria?,  and  distinct  costaj. 

The  spiral  ornament  of  the  Murray  Cliffs  shell  is  identical  with 
the  above,  though  one  would  not  be  able  to  judge  so  with  cer- 
tainty by  comparison  with  the  original  description  instead  of 
with  actual  specimens. 

The  dimensions  of  the  largest  and  best-preserved  example  from 
Table  Cape  are  as  follows : — I^ength,  34  mm.  ;  breadth,  16  mm.  ; 
length  of  aperture,  11  mm.  ;  breadth  of  aperture,  7  mm. ;  length 
of  canal,  1 1  mm. 
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21.  Peristernia  semiunduiata,  sp.  nov.    Plate  II.,  figs.  10 

and  11. 

Shell  small,  ovately  fusiform,  moderately  thick,  with  convex 
or  subangnlated  and  strongly  costated  whorls,  and  a  compatively 
short  canaL 

Apical  angle  about  fifty  degrees.  Embryo  consisting  of  about 
two-and-a-half  convex  whorls,  the  apex  of  which  is  slightly  excen- 
trie.  The  anterior  fourth  of  the  last  embryonic  whorl,  just  before 
joining  the  first  spire-whorl,  is  closely  and  slenderly  costate,  the 
costce  numbering  about  six  or  seven,  gradually  strengthening 
anteriorly,  the  remainder  of  the  embryo  being  smooth.  The  spire 
consists  of  five  very  graduaUy  increasing,  convex,  but  occasionally 
subangulated  whorls,  with  a  well-defined  and  undulating  suture. 
Aperture  oval,  outer  lip  thin  at  the  outer  edge,  but  rapidly 
thickening  internally,  where  it  is  strongly  ridged  from  the 
anterior  canal  to  the  suture,  bearing  in  this  space  about  twelve 
or  thirteen  long  ridges,  the  shallow  interspaces  being  about  twice 
the  width  of  the  ridges.  Columella  bearing  one  oblique  plait  at 
the  anterior  end  of  the  aperture.  Canal  somewhat  short,  very 
slightly  bent  to  the  left  and  faintly  recurved. 

Surface  ornamented  with  transverse  costse,  striae,  and  lines  of 
growth  closely  crossed  by  spiral  threads.  The  costee  are  well 
elevated  and  strongest  in  the  anterior  half  of  each  whorl,  close 
set,  and  convexly  rounded,  the  interspaces  usually  narrower  than 
the  costce.  In  number  the  costae  increase  from  nine  on  the 
posterior  whorl  to  twelve  or  thirteen  on  the  body- whorl,  and  are 
traversed  by  parallel  lines  of  growth  and  fine  striae,  the  latter 
being  usually  most  noticeable  on  the  posterior  slope  of  each 
whorl.  The  transverse  ornament  is  crossed  by  spiral  threads,  of 
which  there  are  about  four  stronger  than  the  rest  developed  on 
the  anterior  portion  of  each  whorl,  and  the  posterior  slope  usually 
bears  about  three  or  four  finer  regularly  undulating  threads,  and 
in  the  interspaces  there  are  five  much  finer  threads,  of  which  the 
middle  one  is  stronger  than  the  pair  on  either  side  of  it  The 
intercalated  threads  are,  as  a  rule,  more  distinctly  visible  on  the 
anterior  than  on  the  posterior  of  the  whorls.  Body-whorl  with 
about  twelve  of  the  stronger  threads,  and  with  the  finer  inter- 
calations as  above. 

Dimensions, — Length,  16  mm.;  breadth,  8  mm.;  length  of  aper- 
ture,  4-5  mm,;  breadth  of  aperture,  3  mm.;  len^tYv  ol  caTv«\^ \  tkih. 
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Locality, — Eocene  beds  of  Table  Cape,  Tasmania.  Three 
examples.  Also  in  the  lower  eocene  beds  of  Spring  Creek,  near 
C^eelong,  Victoria. 

Observations. — The  present  species  apparently  shows  more 
affinity  with  P,  affinis,  Tate,  from  the  same  beds  than  any  other 
hitherto  described  species,  as  far  as  I  can  make  out,  but  owing 
to  the  very  brief  original  description  of  this  species  it  was  not  an 
easy  matter  to  fix  its  representatives  with  certainty.  From  the 
specimens  in  the  present  collection  I  have  identified  as  P,  affinis 
the  present  described  species  difiers  in  that  the  whorls  are  slightly 
more  convex,  the  costw  do  not  extend  from  suture  to  suture, 
but  fade  away  before  reaching  the  posterior  suture,  the  costie 
are  broader,  and  on  that  account  appear  more  crowded,  the 
stronger  spiral  threads  are  finer  and  closer  together,  and  the 
intercalated  finer  threads  are  fewer  and  not  of  a  uniform  size,  as 
in  P.  affinis^  which  has  six  or  seven  fine  intercalated  threads  of 
uniform  size.  Further,  in  P,  affinis  the  transverse  stria?  are  much 
more  strongly  developed,  being  nearly  as  strong  as  the  inter- 
calated threads,  thus  giving  rise  to  a  very  fine,  neat,  and  regular 
cancellation  ;  also  the  crossing  of  the  regular  and  narrow  costae 
with  the  stout  spiral  threads  gives  rise  to  a  coarse  cancellation, 
which  is  entirely  al>sent  in  the  new  species.  Also  the  columella 
of  the  new  species  is  more  slender  and  the  canal  narrower.  This 
new  species  shows  a  certain  amount  of  variability  in  the  number 
and  development  of  its  costa»,  but  the  remainder  of  its  characters 
appear  to  be  fairly  constant.  In  the  Spring  Creek  representatives 
the  costte  are  as  a  rule  fewer  in  number,  ranging  from  about  eight 
to  eleven  on  the  body-whorl. 

22.   Ricinuia   purpuroides,  Johnston. 

Ricinula  purpuroides^  Johnston,  P.R.S.Tas,  1879,  p.  33. 
Pisania  purpuroides^  Tate,  Gast.  I.,  1888,  p.  165,  pi.  xi.,  Hg.  G. 
Ricinuia  purpuroides^  Tate,  P.R.S.N.S.W.,  1893,  p.  173. 

23.  Zemira  praecursoria,  Tate. 

Id.,  Tate,  Gn^t.  T.,  1888,  pp.  163,  164,  pi.  xi.,  fig.  5. 

24.  Phos  liraecostatus,  T.  Woods. 

Comineila  lyrcecostata,  T.  Woods,  P.R.S.Tas.,  1876,  p.  108. 
/'Aos  //necosfafuSj  Tate,  Gast.  I.,  p.  IGT,  p\.  x\.,  ^^,  12. 


Fossil  Fauna,  Table  Cape  Beds,  Tasmania,  91 

25.  Lyria  semiacuticostata,  sp.  nor.    Plate  IL,  fig.  8. 

Shell  somewhat  thin,  ovate-fusiform,  with  a  well-elevated  acute 
spire,  and  with  the  anterior  truncated  at  the  end  of  the  short 
broad  canal. 

Apical  angle  ahout  fifty  degrees.  Spire  consisting  of  a  very 
small  obtuse  embryo  of  two-and-a-half  smooth,  gradually  increas- 
ing, slightly  convex  w^horls,  the  apex  of  which  is  central,  suc- 
ceeded by  six  or  seven  much  more  rapidly  increasing,  slightly 
convex  and  costated  whorls,  with  a  rather  deeply  impressed  and 
well-defined  suture.  Spire-whorls  somewhat  shouldered  at  the 
suture,  owing  to  the  form  of  the  transverse  costee,  otherwise 
r^ularly  convex,  with  their  greatest  convexity  about  the  middle 
of  each  whorl. 

Aperture  oval,  acute  posteriorly,  and  opening  into  the  short 
broad  canal  anteriorly ;  outer  lip  much  thickened,  smooth  within, 
gently  sloping  from  the  suture,  then  more  suddenly  and  obliquely 
inwards  as  it  joins  the  anterior  end  of  the  canal ;  inner  lip  with 
an  enamel  coating  which  is  thickest  at  the  extremities,  almost 
thinning  out  medially.  Columella  with  three  strong  oblique 
plaits  at  the  anterior  end,  the  medial  one  being  the  strongest ; 
these  are  succeeded  by  about  twelve  ridges,  gradually  diminishing 
towards  the  posterior  end,  the  latter  being  furnished  with  a 
strong  tooth-like  projection  a  little  below  the  junction  of  the 
outer  lip  with  the  body-wliorl.  Canal  slightly  bent  to  the  right, 
then  recurved. 

Surface  ornamented  with  slender,  acute,  very  slightly  oblique, 
transverse  costie,  which  are  most  regularly  and  strongly  developed 
on  the  earlier  or  posterior  spire- whorls,  and  tend  to  become 
obsolete  on  the  body-whorl,  though  still  visible  in  some  specimens 
as  short  angular  elevations  in  the  neighbourhood  of  the  suture. 
The  costie  have  a  more  gradual  lateral  slope  on  their  left  side 
than  on  their  right,  where  they  are  much  more  abrupt,  this 
feature  being  most  noticeable  at  the  posterior  suture  of  each 
whorl,  as  it  gives  rise  to  the  sharp  angular  terminations  at  this 
extremity.  Towards  their  opposite  extremity  they  tend  to  fade 
away  entirely,  as  may  be  noticed  on  the  penultimate  and  more  so 
upon  the  body-whorl.  In  number  the  costfe  are  slightly  variable, 
some  specimens  being  more  closely  costate  than  others.     In  all 
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they  increase  in  number  from  behind  forward,  there  being  about 
thirteen  on  the  posterior  spire-whorl,  increasing  to  from  twenty 
to  twenty-seven  on  the  body- whorl.  Surface  also  marked  trans- 
versely by  lines  of  growth  and  by  very  fine  parallel  strise. 

Dimensions, — Type,  length,  30  mm. ;  breadth,  14  mm. ;  length 
of  aperture,  15  mm. ;  breadth  of  aperture,  5  mm.  A  larger 
specimen  gives  the  following  dimensions  : — length,  36  mm. ; 
breadth,  17  mm. ;  length  of  aperture,  18  mm. ;  breadth  of  aper- 
ture, 6  mm. ;  and  the  largest  specimen  yet  to  hand  has  a  length 
of  43  mm.,  and  a  breadth  of  20  mm. 

Locality, — Ek>cene  beds  of  Table  Cape,  Tasmania.  Three  ex- 
amples. An  undescribed  species  of  Lyria  has  been  obtained  by 
Mr.  J.  Dennant  from  the  lower  eocene  beds  at  Spring  Creek, 
near  Geelong,  which  is,  I  believe,  a  representative  of  the  above 
species. 

Observations, — Two  species  of  this  genus  have  already  been 
described,  L,  harpularia^  Tate,  a  common  eocene  shell,  and  L, 
gemmata^  Tate,  a  rare  miocene  species.  The  present  species 
makes  the  second  eocene  form  and  shows  many  features  of 
general  resemblance  to  our  living  L,  mitraformis^  from  which, 
however,  it  is  readily  separable  upon  critical  examination.  The 
principal  differences  whereby  our  fossil  may  be  distinguished 
from  this  living  species  are  the  less  robust  shell,  the  much 
smaller  embryo,  more  acute  spire,  less  convex  whorls,  shorter 
and  narrower  canal,  and  its  slender,  acute  and  gradually  fading 
costse,  and  the  absence  of  spiral  grooving  at  the  anterior  end  of 
the  body-whorl.  From  our  previously  described  eocene  shell,  L, 
harpuiaria^  Tate,  it  may  be  at  once  separated  by  its  smaller 
embryo,  more  acute  spire,  less  defined  shouldering  at  the  suture, 
non-persistent  costae,  and  the  absence  of  the  spiral  striae,  which 
are  usually  most  distinct  at  the  anterior  end  of  that  species. 
From  the  miocene  shell,  L,  gemmata,  it  is  still  further  removed 
and  admits  of  easy  distinction,  and  on  that  account  I  think  it  is 
hardly  necessary  to  draw  attention  to  any  special  differential 
characters. 

26.  Voluta  antlcingulata,  McCoy. 

V,  anticingulata^  McCoy,  Prod.  Pal.  Vic.   Dec.  I.,  pp.  24-26, 
pi.  vi.,  figs.  2  to  4. 
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V,  a n/iscalaris,  Johnston  (non,  McCoy),  Geo.  Tas.,  1888,  p.  237, 
pi.  XXX.,  iigs.  5,  5(1,  5^,  and  8. 

V.  antidngulaia,  Tate,  Gast.  II.,  1889,  pp.  133,  134. 

Observations. — The  shell  figured  by  Mr.  R.  M.  Johnston  in  his 
Geology  of  Tasmania  is  undoubtedly  V.  anticingulata^  McCoy,  as 
has  already  been  pointed  out  by  Professor  Tate  when  dealing 
with  this  species,  and  not  V.  antiscalaris,  McCoy,  which  was  the 
name  attached  by  Mr.  Johnston  to  his  figure  in  the  explanation 
of  his  plate.  The  record  of  V.  antiscalaris^  McCoy,  must  there 
fore  be  expunged  from  the  list  of  Table  Cape  fossils.  V.  anticin- 
gulatOy  McCoy,  is  apparently  very  common  at  Table  Cape,  as  I 
now  have  before  me  a  very  large  series  of  specimens  which  show 
the  same  amount  of  variation  in  form  and  ornament  as  has 
already  been  pointed  out  by  Sir  F.  McCoy  as  occurring  in  the 
specimens  from  the  lower  eocene  beds  of  Spring  Creek,  near 
Greelong.  Thus  as  the  extremes  of  variation  we  have  V,  anticin- 
gulatUy  var.  indivisa,  McCoy,  in  which  the  subsutural  sulcus  is 
entirely  absent,  the  ribs  fewer  and  more  sigmoidal,  and  the  shell 
narrower  than  in  the  typical  form  of  the  species,  also  the  body- 
whorl  and  ribs  are  often  smooth  owing  to  the  absence  of  spiral 
strise  on  that  part  of  the  shell ;  and  the  other  varietal  form,  to 
which  the  name  of  V.  anticinguiatay  var.  persulcata^  McCoy,  has 
been  attached,  is  also  well  represented,  though  not  so  abundant  as 
the  preceding  variety,  and  this  is  characterised  by  the  more 
numerous  and  straighter  ribs  and  by  the  very  strongly  developed 
spiral  striffi  present  on  the  whole  of  the  budy- whorl  and  spire. 
Many  intermediate  forms  leading  up  to  these  varieties  are  not  of 
uncommon  occurrencCj  which  clearly  shows  that  the  way  in  which 
this  species  has  been  ti-eated  by  Sir  F.  McCoy  is  most  certainly 
correct. 

27.  Voluta  weidii,  T.  AVoods. 

V.  iveldii,  T.  Woods,  P.R.S.Tas.,  1875,  p.  24,  pi.  i.,  fig.  2. 

V.  weidii^  Johnston,  Geo.  Tas.,  1888,  p.  237,  pi.  xxx.,  figs.  6, 
6a,  6^. 

V.  weidii,  Tate,  Gast.  II.,  1889,  pp.  134,  135. 

Observations. — This  species  is  also  very  common  at  Table 
Cape,  and  shows  a  considerable  amount  of  variation  in  form, 
and  especially  in  tlie  thickness  of  the  shell,  the  width   of  the 
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body-whorl,  and  in  the  development  of  the  nodulations  on  the 
angulation  of  the  whorls,  in  some  forms  bein^  very  faint  or 
almost  entirely  absent,  while  in  others  they  are  very  strongly 
marked. 

28.  Voluta   StPOphodon,  var.  stolida,  Johnston. 

K  strophodon,  McCoy,  Prod.  Pal.  Vic.  Dec.  IV.,  pp.  25,  26, 
pi.  xxxvii.,  figs.  2-4r. 

V.  stolida,  Johnston,  P.R.S.Tas.,  1880,  p.  36,  and  Geo.  Tas., 
1888,  p.  237,  pi.  XXX.,  figs.  4,  4a  and  7  (F.  weldiiy  Johnston). 

V,  strophodon,  Tate,  Gast.  II.,  1889,  p.  134. 

Observations, — Mr.  Johnston  in  the  work  quoted  above  figures 
a  shell  (pi.  XXX.,  tig.  7)  as  V,  weldii^  T.  Woods,  which  is  clearly 
not  that  species.  Professor  Tate  apparently  regards  it  as 
V,  strophodon^  McCoy  ;  for  my  own  part  I  regard  ic  as  the  young 
of  Johnston's  V,  stolida^  figured  on  the  same  plate.  With  regard 
to  V,  stolida^  Johnston,  Professor  Tate  places  it  amongst  the  list 
of  unclassified  species  in  his  Gastropoda,  Part  II.,  p.  121,  and 
merely  remarks  that  it  is  related  to  V,  strophodon.  With  this  I 
agree,  but  as  the  shell  shows  distinct  variation  from  the  typical 
form  of  V,  strophodon^  as  figured  by  Sir  F.  McCoy,  it  seems  to 
me  to  be  the  most  satisfactory  course  at  present  to  retain  a 
varietal  name  for  this  form,  and  it  is  in  this  sense  that  I  use  Mr. 
Johnston's  name  stoiida, 

29.  Voluta  tateana,  Johnston. 

V.  tateanUy  Johnston,  P.R.S.Tas.,  1879,  p.  37,  and  Geo.  Tas., 
1888,  pi.  XXX.,  figs.  3,  3a. 

V.  tateana,  Tate,  Gast.  II.,  1889,  p.  132*  pi.  ii.,  tig.  5. 

30.  Voluta  mortoni,  Tate. 
Id.,  Tate,  Gast.  II.,  1889,  p.  124,  pi.  ix.,  tigs.  1,  2. 

31.  Voluta  Stephens!,  Johnston. 

V.  stephensi,  Johnston,  P.R.S.Tas.,  1879,  p.  35,  and  Geo.  Tas., 
1888,  pi.  XXX.,  tig.  1. 

V.  siephensi,  Tate,  (iast.  IT.,  1889,  p.  122. 

Observations. — Professor  Tate  regards  this  species  as  being 
closely   related  to    V.  heptagonaiis  and    V.  alticostata,  but,   appa- 
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rently  based  upon  Mr.  Johnston's  description,  differing  from 
them  in  that  it  occupies  an  intermediate  position  between  the 
two  with  regard  to  proportions,  in  having  a  greater  number  of 
ribs  on  the  body- whorl,  which  also  increase  more  rapidly  in 
iiomber  on  the  posterior  whorls,  and  in  the  absence  or  indistinct- 
ness of  spiral  sculpture.  The  last  mentioned  difference  does  not 
exist,  unless  it  be  in  very  much  rolled  and  beach-worn  specimens. 
It  must  have  been  a  very  ill-preserved  example  that  came  under 
Mr.  Johnston's  notice  to  have  enabled  him  to  make  such  a  state- 
ment, for  the  four  specimens  which  1  have  had  the  opportunity 
of  examining  show  strong  spiral  threads,  which  number  about 
twenty-four  on  the  posterior  whorls,  and  usually  a  much  finer 
thread  is  developed  between  the  strong  spiral  threads. 

32.  Voluta  ancilloides,  Tate. 

Id,,  Tate,  Gast  II.,  1889,  p.  126,  pi.  iii.,  fig.  7. 

33.  Voluta  maccoyii,  T.  Woods. 

V.  maccoyii,  T.  Woods,  P.R.S.Tas.,  1876,  p.  95. 

V,  lirata,  Johnston,  P.RS.Tas.,  1879,  p.  37,  and  Geo.  Tas., 
1888,  pi.  XXX.,  1£i^,  10  {V,  aiiporti,  ^ohn&tAm,  non  1880)  (non 
V,  lirata,  Tate,  Gast.  II.,  1889,  p.  130,  pi.  ii.,  fig.  4). 

V,  agnewi,  Johnston,  Geo.  Tas.,  1888,  pi.  xxx.,  ^^.  9  (non  V, 
agncwi,  Johnston-,  1880). 

V,  maccoyii,  Tate,  Gast.  II.,  1889,  p.  126,  pi.  ii.,  fig.  2. 

V.  poiita,  Tate,  op.  cit,,  p.  127,  pi.  ii.,  fig.  7. 

Observations, — Considerable  confusion  has  existeil  with  regard 
to  this  species,  which  may  now,  I  think,  be  cleared  up  in  the 
following  manner.  The  Rev.  J.  E.  T.  Woods  in  1876  described 
Voluta  maccoyii  from  the  Table  Cape  beds,  and  the  species 
described  by  him  is  represented  in  the  present  collection  by 
twelve  examples.  In  his  description  he  mentions  that  the  whorls 
have  "  no  other  marks  than  the  lines  of  growth."  In  some 
specimens,  however,  which  cannot  be  separated  from  this  species, 
some  of  the  lines  of  growth  on  the  posterior  whorls  are  so  much 
stronger  than  others  that  the  shells  are  distinctly  Urate  posteriorly, 
at  the  same  time  every  gradation  may  be  traced  between  the 
smooth  and  lirate  forms.     Mr.  R.  M.  Johnston  in  1879  described 
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a  volute  from  Table  Cape  under  the  name  of  F.  lirata  ;  some  of 
the  specimens  I  have  of  K  maccoyii^  T.  Woods,  agree'  well  with 
the  description  and  dimensions  given  by  Mr.  Johnston,  and  I 
have  therefore  no  hesitation  whatever  in  regarding  the  shells 
before  me  as  Mr.  Johnston's  species.  In  1888  Mr.  Johnston 
published  his  Geology  of  Tasmania,  and  in  that  work  figures  a 
number  of  Table  Cape  fossils,  amongst  which  we  have,  on  pi.  xxx., 
iig.  10,  a  shell  evidently  intended  for  V,  lirata^  but  for  some 
unknown  reason  it  is  referred  to  in  the  explanation  of  the  plate 
as  V,  allportiy  Johnston ;  the  latter  shell,  though  somewhat 
vaguely  described,  is  stated  by  the  author  of  the  species  to  be 
the  largest  volute  in  the  Table  Cape  beds,  somewhat  resembling 
V,  macroptera^  McCoy,  but  without  the  wing-like  extension  of 
the  lip.  In  view  of  the  above,  it  is  evident  that  the  figure 
referred  to  cannot  possibly  represent  V,  ailporti^  whereas  it 
agrees  fairly  well  with  the  description  of  V.  lirata. 

Mr.  Johnston  also  figures  in  the  same  work  on  pi.  xxx., 
fig.  9,  a  shell  which  is  called  V,  agnewi,  Johnston,  which  can 
hardly  be  said  to  agree  with  this  description  of  that  species 
given  in  1880.  I  am  inclined  to  agree  with  Professor  Tate  that 
this  figure  may  represent  a  form  of  V.  maccoyii^  T.  Woods. 

In  1889  Professor  Tate  figures  and  describes  a  shell  under  the 
name  of  V.  lirata^  Johnston,  which  is  most  distinctly  not  that 
species,  but  is  undoubtedly  the  same  species  as  that  descril)e(l  by 
him  as  V.  costellifera^  the  latter  species  being  subject  to  a  certain 
amount  of  variation  in  the  length  of  its  spire,  the  breadth  of  the 
body-whorl,  and  the  strength  or  development  of  the  ribs  or  lira*. 
V.  lirata^  Johnston,  must  therefore  be  expunged  from  the  lists  of 
fossils  from  the  lower  beds  (eocene)  of  Muddy  Creek,  Victoria. 

In  the  same  year  Professor  Tate  redescribes  and  figures  V. 
mxtcc()yii\  T.  Woods,  and  records  it  as  occurring  in  the  lower  beds 
at  Muddy  Creek  and  in  the  blue  clays  at  Schnapper  Point.  The 
Victorian  fossil  as  a  rule  shows  some  points  of  variation  from  the 
typical  Table  Cape  form  in  that  it  is  generally  a  somewhat  more 
fragile  and  slender  shell,  and  only  occasional  specimens  show 
faint  transverse  line  on  the  posterior  whorls. 

Professor  Tate  also  describes  in  the  same  work  a  shell  under 
the  name  of  V,  poiita,  which  I  am  unable  to  regard  as  specifically 
distinct  from    F.    maccoyii,    T.    Woods.     Professor   Tate  distin- 
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gnishes  the  former  from  the  latter  entirely  on  account  of  it  being 
proportionately  broader,  with  more  convex  whorls,  a  larger 
though  similar  pull  us,  and  the  presence  of  five  columellar  plaits 
instead  of  four.  After  examining  fifty-five  examples  of  V,  mac- 
ccyii  from  the  Victorian  beds,  together  with  the  twelve  specimens 
from  Table  Cape,  I  find  considerable  variation  in  the  proportion 
of  length  to  breadth,  in  the  convexity  of  the  whorls,  in  the  size 
of  the  pullus,  and  though  four  columellar  plaits  seem  to  be  the 
usual  number,  I  have  nine  examples  of  the  slender  form  with 
five  columellar  plaits  and  one  example  of  the  broad  form  with 
four  columellar  plaits.  It  is  hardly  necessary  to  mention  that, 
if  extreme  forms  of  this  species  be  taken  for  comparison  with 
one  another,  one  might  at  first  sight  experience  considerable 
difficulty  in  regarding  them  as  the  same  species,  but  when  a 
l&rge  series  of  specimens  is  critically  and  carefully  examined, 
one  is  forced  to  the  conclusion  that  the  best  method  is  to  regard 
the  species  as  a  variable  one,  and  when  we  see  that  this  is  not  an 
uncommon  feature  in  our  Volutes — for  example,  V.  anticingulata^ 
McCoy,  V.  antiscalariSy  McCoy,  V,  strophodon^  McCoy,  and  V, 
weldii^  T.  Woods — considerable  strength  is  lent  to  this  conclusion. 

34.  Voluta   pellita,  Johnston. 

Jd.y  Johnston,  P.KS.Tas.,  1879,  p.  36,  and  Geo.  Tas.,  1888, 
pi.  XXX.,  fig.  2. 

Observations, — Professor  Tate  places  this  species  in  his  unclas- 
sified list,  remarking  that  it  may  possibly  be  V,  ancilloides^  Tate, 
or  V,  macropterOy  McCoy.  I  cannot  regard  it  as  identical  with 
either  of  these  species.  V.  anciHoideSy  Tate,  is  a  common  Table 
Cape  fossil,  and  the  present  species  differs  from  it  in  a  very 
marked  manner  in  general  habit  and  dimensions ;  the  pullus  is 
smaller,  less  convex,  and  has  a  prominently  exsert  tip  ;  the  spire 
is  much  more  slender ;  the  apertural  characters  are,  however,  of 
the  same  type  in  lx)th  species.  I  have  not  yet  seen  any  examples 
of  V,  macroptera^  ^IcCoy,  from  the  Table  Cape  beds.  Professor 
Tate  records  this  species  based  upon  examples  in  the  Hobart 
Museum.  It  is,  however,  just  possible  that  imperfect  examples 
of  V.  ptUitOy  Johnston,  may  have  been  mistaken  for  this  species. 
V,  pellita  differs  from  V,  macroptera  in  that  the  whorls  are  not 
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80  regularly  convexly  rounded,  in  the  absence  of  the  wing-like 
extension  of  the  outer  lip,  which  is  thickened  as  in  V.  ancilloides^ 
in  the  much  smaller  pullus  and  its  more  marked  centrally  exsert 
tip,  and  in  the  presence  of  fine  spiral  threads,  which  tend  to 
become  obsolete  on  the  body- whorl.  Of  our  other  continental 
species,  that  to  which  it  is  most  closely  related,  and  with  which  it 
may  ultimately  prove  to  be  identical,  is  V.  capitata^  Tate,  founded 
upon  one  specimen  said  to  have  come  from  a  well-sinking  in  the 
Murray  desert.  Apart  from  size,  some  of  the  principal  points  of 
divergence  appear  to  be  the  greater  number  of  turns  in  the  pullus 
and  the  presence  of  an  extra  plait  on  the  columella  of  V,  capitaia, 

35.  Voluta  8pencePi,.sp.  nov.     Plate  IV.,  figs.  1  and  2. 

Shell  large,  moderately  thick,  broadly  fusiform,  with  an 
obtusely  rounded  mammilate  apex,  and  a  few  strongly  nodose 
and  angular  whorls,  ending  in  a  long  and  comparatively  narrow 
aperture. 

Apical  angle  about  fifty-five  degrees.  The  mammilate  embryo 
consists  of  about  two  smooth  convex  whorls,  which  are  enrolled 
obliquely,  the  apex  being  excentrically  immersed.  Embryonic 
whorls  narrower  than  the  succeeding  spire-whorl,  and  the  axis  of 
their  enrolment  makes  an  angle  of  about  one  hundred  and  forty- 
five  degrees  with  the  axis  of  enrolment  of  the  spire-whorls. 
Spire  consists  of  five  very  rapidly  increasing  strongly  nodose- 
angulose  whorls.  The  angulation  of  the  whorls  is  situated  about 
the  middle  of  each  whorl,  becoming  slightly  nearer  the  anterior 
suture  anteriorly  ;  the  p<jsterior  slope  is  distinctly  concave,  as  is 
also  the  case,  but  to  a  much  less  extent,  with  the  more  abrupt 
anterior  slope.  The  posterior  slope  becomes  less  steep  and  more 
deeply  concave  as  we  proceed  towards  the  body-whorl.  Aperture 
elongate  and  narrowly  oval,  very  acute  and  drawn  out  posteriorly, 
anterior  end  unfortunately  incomplete  in  the  specimens  yet  to 
hand.  Outer  lip  veiy  slightly  thickened  internally,  thickest  at 
the  suture,  near  the  outer  edge  it  is  gently  rounded  off  from 
within,  and  ascends  as  high  as  the  nodulations  on  the  penultimate 
whorl,  its  outer  margin  being  faintly  undulatory.  Inner  lip 
rather  thin,  thickest  near  the  posterior  of  the  apeiture,  convexly 
arched  to  the  columella.    Columella  slightly  twisted  and  compara- 
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tively  long,  bearing  a  little  below  the  middle  of  the  aperture 
three  unequallj-sized  oblique  plaits,  the  anterior  of  which  is  the 
strongest.  Earliest  portion  of  spire-whorl  at  first  only  finely 
transversely  striate,  with  very  faint  spiral  threads,  then  bears 
fine  and  close  transverse  ridges  or  costse,  which  become  coarser 
and  more  nodulose  in  appearance  anteriorly.  From  this  onwards 
the  whorls  are  strongly  nodulose  at  the.  medial  angulation,  the 
nodules  being  closer  and  more  numerous  on  the  posterior  whorls, 
where  they  number  about  twelve  or  fourteen,  decreasing 
anteriorly,  the  body-whorl  having  only  nine;  with  the  decrease 
in  number  there  is,  however,  a  marked  increase  in  strength  and 
prominence.  The  nodulations  are  bluntly  rounded,  and,  as  a 
rule,  slightly  more  abrupt  on  their  right  face  than  on  the  left, 
and  on  the  penultimate  and  earlier  part  of  the  body-whorls  are 
extended  anteriorly  into  distinct  bluntly  rounded,  faintly  arching 
costse,  the  last  four  nodules  of  the  body- whorl  not  being  tlius 
extended.  The  whorls  are  also  traversed  by  fine  and  close,  yet 
distinct,  transverse  striae  and  lines  of  growth,  and  are  further 
ornamented  by  numerous  (about  twenty  and  upwards  on  the 
earlier  whorls,  increasing  in  number  anteriorly)  fine  spiral  threads 
with  shallow,  flat,  intermediate  furrows.  The  spiral  threads  tend 
to  become  obsolete  on  the  anterior  slope,  being  entirely  absent 
from  this  part  of  the  body-whorl,  though  still  discernible  on  the 
posterior  slope. 

Dimensions, — Length  (pullus  and  anterior  end  of  canal  in- 
complete), 100  mm  ;  breadth,  60  mm. ;  length  of  aperture 
(incomplete),  66  mm. ;  breadth  of  aperture,  25  mm.  In  another 
specimen  the  pullus  is  5  mm.  high  and  7  mm.  broad. 

Locality, — Eocene  beds  of  Table  Cape,  Tasmania.  One  ex- 
ample (type).  Also  from  the  eocene  clays  of  Curlewis,  Bellarine 
Peninsula,  Victoria. 

Observations, — This  species  shows  so  many  characteristic  fea- 
tures of  its  own  that  it  is  at  once  separable  from  all  our  hitherto 
described  fossil  species,  and  I  am  unacquainted  with  any  recent 
form  to  which  it  shows  any  close  resemblanca  Amongst  our 
fossil  species  a  certain  amount  of  affinity  may  perhaps  be  made 
out  with  V,  stephensi^  Johnston ;  but  from  this  it  differs  particu- 
larly on  account  of  its  smaller  pullus,  its  broader  form,  different 
shaped  whorls,  the  prominent  nodules  at  the  angulation,  and  also 
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some  of  the  characters  of  the  aperture.     Specific  name  in  honour 
of  Professor  W.  Baldwin  Spencer,  of  the  Melbourne  University. 

36.  Voluta  atkinsoni,  sp.  nov.     Plate  III.,  fig.  1. 

■ 

Shell  large,  with  a  mammilatc  apex  and  a  short  conical  spire, 
succeeded  by  a  very  large,  broad,  and  strongly  shouldered  body- 
whorl,  bearing  coarse  oblique  nodosities  at  the  shoulder,  with  an 
aperture  more  than  twice  the  length  of  the  spire. 

Apical  angle  about  sixty  degrees.  Mammilate  apex  of  about 
one-and-a-half  smooth  embryonic  whorls,  which  are  obliquely 
enrolled,  extreme  tip  eroded  in  the  example  before  me,  but  pro- 
bably somewhat  exsert  from  its  appearance.  Succeeding  whorls 
five,  suture  defined,  faintly  undulatory,  hut  not  impressed.  Spire 
very  short,  conical,  with  a  slightly  concave  slope,  rather  suddenly 
expanded  into  the  large  broad  body- whorl,  which  is  nearly  four 
times  as  long  as  the  spire  and  a  little  more  than  twice  as  broad. 
Spire-whorls  bearing  short,  broad,  costse-like  nodules,  which  num- 
ber about  ten  to  a  whorl,  reaching  from  the  anterior  suture  to 
about  the  middle  of  the  whorls,  thus  making  the  anterior  slope 
of  these  whorls  a  little  convex,  whereas  the  posterior  slope  is 
concave.  Body-whorl  strongly  shouldered,  posterior  slope  con- 
cave, anterior  slope  gently  convexly  sloping  to  the  attenuated 
anterior  end ;  on  the  shoulder  there  are  ten  strong  oblique  nodu- 
lations,  some  of  which  tend  to  extend  down  the  whorl  and 
develop  into  sigmoid  costa?. 

Aperture  prolate-ovate,  somewhat  eftuse  anteriorly.  Inner  lip 
with  a  moderately  thick  enamel  pad  at  the  posterior  end,  poste- 
rior canal  sliallow  and  narrow  ;  outer  lip  thick,  bevelled  oft'  from 
within,  with  a  moderate  outward  reflection  and  a  steep  and  rapid 
iiscent  to  the  nodulations  of  the  penultimate  whorl  ;  anterior  end 
of  margin  when?  it  joins  the  short  and  rather  broad  canal  is  a 
little  shorter  than  the  columella  side.  Columella  long,  stout, 
slightly  twisted,  bearing  rather  high  uj)  three  unequally  sized 
oblique  plaits,  the  anterior  of  which  is  the  strongest ;  the  plaits 
are  not  easily  seen  from  a  front  view,  as  they  are  situated  well 
within  the  interior  of  the  aperture. 

Surface  ornament  in  addition  to  the  nodular  characters  alrejvdy 
described  consists  of  fine  close  spiral  threads,  with  shallow  inter- 
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vening  furrows,  on  the  spire-whorls,  becoming  obsolete  on  the 
body- whorl,  also  transverse  lines  of  growth  and  fine  parallel 
striations,  which  become  more  distinct  and  somewhat  sigmoid  on 
the  body-whorl. 

Diffunsions, — Length,  133  mm. ;  breadth,  67  mm. ;  length  of 
aperture,  92  mm. ;  breadth  of  aperture,  31  mm. 

Locality » — Eocene  beds  of  Table  Cape,  Tasmania. 

Observations, — This  very  fine  volute  I  have  named  as  a  com- 
pliment to  Mr.  K  D.  Atkinson,  whose  careful  aud  extensive 
collecting  from  the  Table  Cape  beds  has  so  enriched  our  knowledge 
of  this  particularly  interesting  fauna.  This  new  species  evidently 
belongs  to  that  group  of  our  eocene  volutes  typified  by  V, 
hannafordt\  McCoy,  but  as  it  does  not  show  any  very  close 
relationship  to  any  of  our  hitherto  described  species,  and  has  so 
many  characteristic  features  of  its  own,  any  differential  remarks 
seem  to  be  at  present  unnecessary.  There  is,  however,  a  very 
closely  related  if  not  identical  form  from  the  eocene  beds  of 
Birregurra,  Victoria,  procured  by  Mr.  T.  S.  Hall  from  material 
from  that  locality ;  but  at  present  I  refrain  from  expressing  an 
absolute  opinion,  in  the  hope  that  I  may  be  able  to  obtain  more 
specimens  for  closer  examination. 

37.  Voluta  halli,  sp,  nov.     Plate  II.,  figs.  1,  2  and  3. 

Shell  large,  elongate-fusiform,  with  a  small  manimilate  apex 
and  a  long  slender  spire,  terminating  in  a  large,  elongate  body- 
whorl,  usually  with  a  long  and  comparatively  broad  aperture 
ending  in  a  short,  broad  canal.  Well  preserved  examples  still 
retaining  a  high  polish. 

Apical  angle  alx>ut  forty  degrees.  Embryo  mammillate,  three 
to  four  millimetres  in  diameter,  consisting  of  about  one-and-a-half 
obliquely  enrolled,  smooth  whorls,  the  axis  of  enrolment  making 
an  angle  with  the  axis  of  the  spire  of  about  one  hundred  and 
forty  degrees  or  slightly  upwards.  The  apex  of  the  embryo  is 
prominently  exsert  and  somewhat  eccentric,  the  exsert  portion 
being  very  sharply  pointed  and  inclined  towards  the  centre. 
The  spire  in  the  adult  form  consists  of  about  eight  gradually 
increasing  whorls ;  the  earlier  spire-whorls  are  usually  flat, 
occasionally  very  faintly  convex,  between  the  well-<lefined  sutures. 
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becoming  more  convex  anteriorly.  Aperture  elongate  oval,  some- 
what efluse  anteriorly,  acute  posteriorly,  and  with  a  short  and 
very  broad  anterior  canal.  Outer  lip  thickened  at  the  edge, 
slightly  reflected  outwai*dly  and  gently  rounded  off  from'  within, 
ascending  the  penultimate  whorl  for  a  short  distance,  but  barely 
reaching  as  high  as  the  middle  of  that  whorl.  Outer  lip  has  a 
fairly  regular,  convexly  arched  slope  to  the  anterior  canal,  which 
it  joins  a  little  higher  up  than  the  oj^posite  end  of  the  columellar 
side.  Inner  lip  thickest  near  the  suture,  where  it  forms  a 
thickish  enamel  coating  thinning  out  towards  the  columella. 
Columella  comparatively  long  and  slender,  slightly  twisted,  and 
bearing  at  its  upper  part  three  strongly  oblique  plaits  decreasing 
in  strength  posteriorly. 

Earlier  whorls  ornamented  with  from  about  fifteen  to  twenty- 
five  fine  spiral  threads,  with  narrower  interspaces,  the  threads 
being  stronger  in  the  neighbourhood  of  the  sutures  than  at  the 
middle  of  the  whorls,  ultimately  becoming  obsolete  anteriorly. 
The  spiral  ornament  is  crossed  transversely  by  tine,  close,  and 
regular  strife  parallel  to  the  lines  of  growth,  becoming  more 
distinct  as  the  spiral  threads  weaken  and  vanish.  Body-whorl 
with  very  numerous  striie  and  slight  undulations  parallel  to  the 
lines  of  growth. 

Dimensions — Length,  165  mm.;  l)readth,  67  mm.;  length  of 
aperture,  87  mm. ;  breadth  of  aperture,  40  nmi.  ;  breadth  of 
anterior  notch,  20  mm.  The  Table  Cape  representative  in  the 
present  collection  is  a  younger  shell  and  has  only  attained  the 
length  of  110  mm.  Young  examples  of  this  species  are  not  at  all 
uncommon,  many  examples  of  about  60  mm.  in  length  and  less 
being  easily  obtained  at  some  of  our  Victorian  localities.  Taking 
the  length  as  100,  the  relative  breadth  varies  from  about  37  to 
45,  the  latter  being  the  above  large  example. 

Locality, — Eocene  beds  of  Table  Cape,  Tasmania.  Common  in 
the  lower  eocene  beds  at  Spring  Creek,  near  (leelong,  also  in  the 
eocene  clays  of  Curlewis,  Bellarine  Peninsula,  Victoria. 

Observations. — One  of  the  adult  specimens  I  have  from  Spring 
Creek,  though  very  much  the  same  as  the  above,  still  shows  a  few 
important  characters  which  at  present  seem  to  warrant  its  recog- 
nition at  least  as  a  varietal  form.  Some  of  the  principal  features 
of  this  form  being  that  the  spire-whorls  are  a  little  more  convex, 
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the  penultimate  whorl  and  the  one  preceding  it  are  angulate  or 
keeled  about  their  middle  line,  the  posterior  slope  being  faintly 
concave,  while  the  anterior  slope  is  flat  or  slightly  convex,  the 
body-whorl  is  also  shouldered,  the  aperture  is  narrower  and  less 
effuse,  and  the  outer  lip  is  not  so  distinctly  reflected.  In  the 
main  apparently  similarly  ornamented  to  the  above  on  the  earlier 
spire-whorls,  but  the  body-whorl  shows  below  the  shoulder  about 
eight  or  ten  widely  separated,  obscure,  very  broad,  and  scarcely 
raised  spiral  ridges  or  bands,  one  of  the  strongest  being  near  the 
anterior  end  of  the  whorl.  The  dimensions  of  a  large  example  of 
this  variety  are:  length,  157  mm.;  breadth,  58  mm.  ;  length  of 
aperture,  90  mm.  ;  breadth  of  aperture,  27  mm.  It  might  be 
further  mentioned  that  some  of  the  young  examples  show  a  few 
widely  separated  spiral  ridges  about  their  periphery  of  a  much 
stronger  character  than  the  earlier  spiral  threads.  These  young 
examples  are  also  finely  spii-ally  threaded  and  grooved  at  their 
anterior  end.  The  present  species  is  somewhat  related  to 
F.  macroptera^  McCoy,  but  it  is  a  very  much  more  slender  and 
flatter  spired  form,  with  a  much  smaller  pullus,  and  no  wing-like 
extension  of  the  outer  lip,  which  only  slightly  ascends  the  penul- 
timate whorl,  and  is  thickened  at  its  outer  edge.  It  also  shows 
some  relation  to  V.  pelUta^  Johnston,  but  may  be  easily  distin- 
guished from  that  species  by  the  smaller  size  of  its  pullus,  its 
slender,  elongate,  and  flat-whorled  spire,  and  by  its  large,  broad, 
and  effiise  aperture.     Type  in  my  own  collection. 

38.  Voluta  alticostata,  Tate. 

Id.,  Tate,  Gast.  II.,  1889,  p.  122,  pi.  v.,  tig.  7. 

Observations. — A  very  fine  entire  representative  of  this  species 
is  in  this  collection,  and  as  it  has  been  compared  with  a  perfect 
example  of  my  own  from  Muddy  Creek,  the  type  locality  of  the 
species,  there  can  be  no  doubt  about  its  identity.  However,  as 
it  is  very  much  larger  than  any  hitherto  recorded  example  of  the 
species,  T  think  it  well  to  record  the  dimensions,  which  are  as 
follows  : — Length,  185  mm.  ;  breadth,  '^'^  mm.  ;  length  of  aper- 
ture, 110  mm.  ;  breadth  of  aperture,  45  mm.  A  very  much 
larger  example  of  this  species,  being  over  a  f<X)t  in  length,  is  in 
the  Melbourne  National  Museum,  where  it  is  labelled,  though,  as 
I  think,  erroneously,  Voluta  hannafordi,  McCoy,  and  was  obtained 
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from  Muddy  Creek.  From  the  above  there  can  be  no  doubt  that 
this  is  the  largest  of  our  Australian  Older  Tertiary  volutes  as  yet 
discovered. 

39.  Mitra  dictua,  T.  Woods. 

M.  dictua,  T.  Woods,  P.L.S.N.S.W.,  1879,  p.  8,  pi.  iii,,  iig.  7. 
2\f,  dictua,  Tate>,  Gast.  XL,  1889,  p.  137,  pi.  iv.,  fig.  9. 

40.  Mitra  anticoronata,  Johnston. 
///.,  Johnston,  P.R.S.Tas.,  1879,  p.  34. 

41.  Ancillaria  pseudaust rails,  Tate. 

A,  australiSy  T.  Woods  (non.  Sowerby),  fide  Tate,  P.R.S.Tas., 
1884,  p.  209. 

A,  mucronata^  T.  Woods  (non.  Sowerby),  P.R.S.Tas.,  1874,  p.  17. 

A,  mucronata,  Johnston  (non.  Sowerby),  Geo.  Tas.,  1888, 
pi.  xxxi.,  fig.  12. 

A,  pseudaustraiis,  Tate,  Gast.  II.,  1889,  pp.  148,  149,  pi.  vi., 
fig.  13,  and  pi.  vii.,  fig.  1. 

Observations, — Not  uncommon  at  Table  Cape,  but  the  abundant 
form  which  occurs  is  not  the  typical  slender  spired  form  so 
conmion  in  the  lower  beds  at  Muddy  Creek  and  figured  by 
Professor  Tate  on  plate  vii.,  fig.  1,  in  the  work  above  referred 
to,  but  the  very  brcwwl  apically  obtuse  form  recorded  from  a 
well-sinknij;  in  the  Murray  desert  and  from  the  River  Murray 
cliffs,  and  figured  by  Professor  Tate  on  plate  vi.,  fig.  13. 

42.  Terebra  addltoides,  T.  Woods. 

r.  addltoides,  T.  Woods,  P.R.S.Tas.,  1876,  p.  95. 
T.  additoides,  Tate,  Gast.  IT.,  1S89,  p.  1G3. 

43.  Terebra  prasgracllicostata,  sp.  nov.    Plate  IT.,  fig.  9. 

Shell  small,  narrowly  elongate  and  very  acute  spiral,  with 
small  and  convex  embryonic  whorls  and  racher  fiat  and  very 
slenderly  costate  spire-whorls,  terminating  with  a  narrow  aper- 
ture and  very  short  canal. 

Apical  angle  about  fifteen  degrees.  Embryo  consists  of  about 
three  smooth,  regularly  convex,  gradually  increasing  whorls,  the 
tip  of  which  is  central  but  not  prominently  exsert  so  far  as  the 
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present  examination  goes.  Embryonic  whorls  succeeded  by  eight 
spire-whorls,  which  are  slightly  more  convex  posteriorly  and  be- 
come ilatter  anteriorly,  with  a  moderately  well-defined  suture, 
but  no  well-marked  subsutural  groove  or  sulcus ;  anterior  slope 
of  body-whorl  somewhat  abrupt.  Aperture  narrow  elongate- 
oval  ;  outer  lip  thin  and  simple,  somewhat  thickened  at  the 
suture.  Columella  simple  and  slightly  arched.  Canal  very  short, 
comparatively  wide,  and  a  little  upturned  at  the  anterior  end. 
At  the  base  or  anterior  end  of  the  shell  a  prominent  ridge  runs 
round  from  the  anterior  outer  end  of  the  canal  just  up  to  the 
columella. 

Surface  ornamented  with  very  slender  acute  costse,  with  much 
wider  and  shallow  interspaces  between.  The  interspaces  become 
wider  anteriorly,  being  about  twice  or  slightly  more  than  twice 
the  width  of  the  costse  on  the  body  and  penultimate  whorls. 
The  costae  are  practically  straight,  very  slightly  elevated  above 
the  general  surface  of  the  shell,  number  twelve  to  a  whorl  and 
are  smooth.  Below  the  posterior  suture  of  each  whorl  there  is  a 
tendency  towards  the  development  of  a  subsutural  depression, 
which,  however,  has  only  affected  the  costse,  and  the  latter  on 
this  account  appear  faintly  tuberculate  in  tliis  region.  The 
surface  also  shows  fine  lines  of  growth  and  striations  parallel  to 
the  costie,  but  the  only  spii*al  ornament  consists  of  exceedingly 
faint  and  microscopic  striations,  which  are  not  visible  to  the 
unaided  eye. 

Dimensions, — Length  of  eight  whorls  with  embryo,  13  mm.; 
breadth  of  body-whorl,  3*5  mm. ;  length  of  aperture  and  canal, 
3  mm. 

Locality. — Eocene  beds  of  Table  Cape,  Tasmania. 

Observations. — This  form  seems  at  present  sufficiently  distinct 
from  our  previously  described  species  of  the  genus  to  necessitate 
its  record  as  new.  It  however  shows  some  affinity  with  7! 
ad di to  ides,  T.  Woods,  from  beds  of  the  same  horizon,  and  with 
T.  leptospira,  Tate,  from  the  eocene  beds  of  Muddy  Creek.  From 
T.  addiioides  it  may  be  distinguished  by  its  more  slender  and 
rapidly  tapering  spire,  flatter  whorls,  much  less  numerous  costse 
(or  plicie  as  they  are  referred  to  in  the  description  of  that  species), 
and  the  absence  of  the  distinct  subsutural  band ;  and  from  T, 
leptospira  it  is  also  I  believe  distinct,  but  owing  to  the  exceed- 
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ingly  brief  and  vague  description  of  this  q)ecie8  I  can  only  Ml 
back  on  the  accompanying  figure  for  differential  characters,  and 
from  this  I  judge  that  the  present  species  differs  in  its  embryonic 
characters,  its  more  rapidly  tapering  spire,  its  slightly  more  con- 
vex whorls,  and  its  much  smaller  number  of  different  C08t»  or 
plice. 

44.  8emica88i8  sufflata,  T.  Woods. 

• 

Cassis  sufflatusj  T.  Woods,  P.RS.Tb8.,  1876,  pp.  93,  94. 

Semicassis  transenna^  Tate,  Gast  II.,  1889,  p.  166,  pL  viii., 
%2. 

Observations, — ^There  seems  no  doubt  tliat  the  shell  described 
by  Professor  Tate  under  the  name  of  S.  transenna  is  the  same 
species  as  that  previously  described  by  Tenison  Woods  under  the 
name  of  C  sufflatus.  The  latter  name  should  certainly  stand,  as 
it  clearly  has  priority. 

45.  Cassidaria  wilsoni,  Tate. 
M,  Tate,  Gast.  II.,  1889,  p.  169,  pi.  vii.,  fig.  14. 

46.  Mapginella  strombiformis,  T.  Woods. 

• 

M,  strombiformis,  T.  Woods,  P.R.S.Tas.,  1876,  p.  109. 
M,  strombiformis,  Tate,  Phil.  Trans.  S.A.,  1878,  p.  93. 
M,  strombiformis,     Johnston,     Geo.    Tas.,     1888,    pi.    xxxi., 
figs.  4,  4rt. 

47.  Cypraea  ovulatella,  Tate. 

Id,,  Tate,  Gast.  III.,  1890,  p.  208,  pi.  vi.,  tigs.  7,  la. 
Observations, — The  present  example  apparently  differs  only  in 

size  from  that  described  by  Professor  Tate,  being  of  nearly  twice 

the  dimensions  given  by  him. 

48.  Cypraea  archeri,  T.  Woods. 

C,  archeri,  T.  Woods,  P.R.S.Tas.,  1875,  p.  23,  pi.  1,  tig.  9. 
C,  archeri,  Tate,  Gast.  III.,  1890,  p.  205,  pi.  vi.,  tig.  1. 

49.  Cypraea  platypyga,  McCoy. 

C,  platypyga,  McCoy,  Prod.  Pal.  Vic,  Dec.  III.,  p.  39,  pi.  xxx., 
I&gs.  \-\c. 
C.//a/y/^y^a,  Tate,  Gast.  III.,  1890,  p.  ^U. 
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50.  Cypraea  sphaBPodoma  ?,  Tate. 

Id.,  Tate,  Gast.  III.,  1890,  p.  209,  pi.  viii.,  ^g.  5. 

Observations, — It  is  with  some  hesitation  that  I  record  this 
species  as  occurring  at  Table  Cape,  owing  to  the  incompleteness 
of  the  example  before  me,  but  after  careful  examination  I  have 
been  unable  to  refer  it  to  any  other  species. 

51.  Cypraea  piatyrhyncha,  McCoy,  var.  angustior, 
var.  nov.     Plate  IV.,  figs.  8  and  9. 

C.  platyrhyncha,  McCoy,  Prod.  Pal.  Vic,  1876,  Dec.  III., 
p.  40,  pi.  XXX.,  figs.  2-2^. 

Observations, — As  the  common  Table  Cape  shell  shows  some 
important  departures  from  the  type  and  usual  form  in  the  lower 
beds  of  Spring  Creek,  near  Geelong,  it  seems  to  me  advisable  to 
regard  these  characters  as  of  sufficient  value  for  the  introduction 
of  a  varietal  name.  Sir  F.  McCoy,  when  describing  this  species, 
has  already  remarked  on  some  variation  from  the  type  form,  for 
whereas  the  rostrum  in  the  type  is  broad  and  flattened  like  a 
duck's  bill,  he  has  noticed  narrower  specimens,  one  or  two  which 
show  a  slight  indication  of  the  two  anterior  dorsal  tul)ercles,  and 
a  variation  in  the  number  of  teeth  on  the  outer  lip.  The 
characters  upon  which  I  base  this  varietal  name  are  the  usually 
smaller  size  of  the  shell,  the  much  more  rapidly  tapering  and  on 
that  account  narrower  anterior  end,  the  moderately  strong 
development  of  the  two  anterior  dorstil  nodulations  or  tubercles, 
the  less  unequal  growth  and  thickening  of  the  two  sides  of  the 
posterior  canal,  the  direct  efiuseness  over  the  spire  of  the  posterior 
canal,  the  tendency  to  upturning  of  the  anterior  end  and  canal, 
and  the  stronger  development  and  greater  number  of  teeth  on 
both  lips.  Sir  F.  McCoy's  description  of  the  mouth  of  C,  platy- 
rhyncha  is  as  follows  : — "  .  .  .  mouth  narrow,  flexuous,  nearly 
edentulous,  the  p<i8terior  half  and  anterior  fourth  of  both  lips 
without  teeth,  the  intervening  quarter  of  the  length  of  the  outer 
lip  having  about  twelve  obtuse  small  teeth  on  the  edge,  the 
corresponding  portion  of  inner  lip  with  still  smaller  and  fewer 
similar  teeth,  not  extended  as  sulci  over  the  base."  In  the 
present  variety  the  anterior  fourth  of  both  lips  is  as  above  with- 
out teeth,  but  the  remainder  of  the  outer  lip  is  toothed  right  up 
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to  the  posterior  oaiml,  i^ad  the  teeth  usually  number  about 
twenty-two ;  the  inner  lip  in  some  specimens  is  also  toothed  for 
its  full  remaining  length,  with  the  same  number  of  similar  though 
smaller  teeth,  whereas  in  others  they  show  a  marked  tendency  to 
become  obsolete  at  the  posterior  end.  In  one  well-preaervtBd 
example  showing  this  tendency  I  have  still  been  able  to  count 
sixteen  distinctly  visible  teeth  on  this  lip.  All  these  points  of 
difference  are  at  first  sight  striking,  and  might  be  regarded  as  of 
specific  value,  but  a  close  examination  of  a  number  of  specimens 
will,  I  think,  convince  anyone  that  we  are  not  dealing  with  more 
than  an  extreme  form  of  C  platyrhynchay  McCoy. 

Dimensions  of  var,  angustior, — Length,  68  mm. ;  breadtl^ 
33  mm. ;  height,  29  mm. ;  breadth  at  anterior  end,  8  mm. 
Smaller  specimens  of  about  the  following  average  dimensions  also 
occur:— Length,  57  mm.;  breadth,  28  mm.;  height^  22  mm.; 
breadth  at  anterior  end,  6-5  mm. 

52.  Oonu8  compticatus,  Tate. 
Id,,  Tate,  Qast  IIL,  1890,  p.  195,  pi.  viii.,  fig.  8. 

53.  DaphneUa  graolllima,  T.  Woods. 

Id,,  T.  Woods,  P.RS.Tas.,  1876,  p.  106. 

54.  Bela  tenuisculpta,  T.  Woods. 

Daphnella  tenuisculpta,  T.  Woods,  P.R.S.Ttt8.,  1876,  p.  106. 
Bela  tenuisculpta,  Tate,  T.R.S.S.A.,  1894,  p.  221. 

5.5.  Raphitoma  columbelloides,  T.  Woods. 

Daphnella  columbelloides,  T.  Woods,  P.R.S.Tas.,  1876,  p.  105. 
Pusionella  columbelloides,  Tate,  T.R.S.S.A.,  1894,  p.  221. 

56.  Bela  woods!!,  Tate. 

Cominella  cancellata,  T.  Woods,  P.R.S.Tas.,  1876,  pp.  107,  108. 
Bela  woodsii,  Tate,  Gast.  I.,  1888,  pi.  iv.,  tig.  3. 

57.  Pleurotoma  paracantha,  T.  Woods. 
Id,,  T.  Woods,  P.R.S.Tas.,  1876,  p.  105. 

58.  Pleurotoma  Johnston!,  T.  Woods. 
/^.,  T.  Woods,  P.R.S.Tafl.,  1876,  p.  105. 
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Observations. — The  Rev.  J.  E.  Tenison  Woods'  description  of 
this  species  is  somewhat  vague  and  difficult  to  grasp  exactly,  but 
I  think  that  the  present  form  represents  his  species ;  the  specimens 
before  me  are  however  much  larger  than  those  indicated  by  his 
dimensions,  having  a  length  of  77  mm.;  breadth,  22  mm.;  length 
of  aperture,  '41  mm. ;  breadth  of  aperture,  9  mm. 

59.  Pleurotoma  wynyardensis,  sp.  nov.    Plate  II., 

figs.  12  and  13. 

Shell  of  small  to  medium  size,  somewhat  narrow  elongate- 
fusiform,  aperture  and  canal  about  the  same  length  as  the  spire  ; 
spire  acute,  made  up  of  a  rather  small  embryonic  portion, 
succeeded  by  numerous,  gradually  increasing,  convex,  and  more 
or  less  strongly  costated  whorls.  Apical  angle  about  twenty-five 
to  thirty  degrees.  Elmbryo  rather  small,  consisting  of  about  one- 
and-a-half  smooth  convex  whorls.  Spire  consisting  of  seven  or 
eight  regularly  convex  whorls,  with  their  greatest  convexity 
about  the  middle  of  each  whorl,  and  with  a  well-impressed  suture. 
Aperture  oval ;  outer  lip  rather  thin  and  smooth  internally,  with 
a  well-defined  broad  but  comparatively  shallow  sinus  just  below 
the  suture,  from  the  sinus  the  lip  projects  slightly  forward  with 
a  regular  convex  arch,  then  curving  downwards  to  join  the 
anterior  canal.  Sinus  about  one  to  one-and-a-half  millimetre 
broad,  but  usually  only  about  half  this  measurement  in  depth. 
At  the  anterior  end  the  aperture  opens  into  a  long,  straight, 
slender  and  open  canal,  which  is  much  longer  than  the  aperture. 
Inner  lip  with  a  thin  enamel  coating.  Columella  simple  and 
smooth,  straight,  slender,  and  gently  tapering  to  the  anterior  end. 
Surface  ornamented  with  oblique  costo?,  which  are  most  highly 
elevated  alx)ut  the  middle  of  each  whorl,  and  fade  off  more  rapidly 
towards  the  posterior  suture  than  the  anterior.  CJostje  usually 
nine  to  a  whorl,  an  occasional  example  shows  as  many  as  eleven 
or  twelve  on  the  body- whorl.  Strength  of  development  of  costie 
somewhat  variable,  especially  on  the  anterior  whorls,  where  they 
are  occasionally  only  just  visible.  The  costie  are  traversed  by 
comparatively  coarse  and  fine  spiral  threads.  Of  these  thei*e  are 
*  four  to  six  coarser  and  more  prominent  than  the  rest,  situated  in 
the  anterior  two-thirds  of  each  whorl,  especially  prominent  where 
they  cross  the  costaB,  more  numerous,  amounting  to  about  eight  or 
nine,  on  the  body-whorl,  with  much  broader  interspaces  between 
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each  of  which  has  a  medial  finer  thread  with  a  pair  of  still  finer 
threads  on  either  side  of  it.  The  posterior  third  is  occupied  bj 
from  about  ten  to  fifteen  very  fine  spiral  threadlets,  also  the  fine 
lines  of  growth  of  the  sinus  are  in  this  spacei  Both  oostts  and 
spiral  threads  are  traversed  by  the  fine  oblique  forwardly  directed 
lines  of  growth. 

Dimensions. — Length,  27  mm. ;  breadth,  8  mm. ;  length  of 
aperture,  6  mm. ;  breadth  of  aperture,  3  mm. ;  length  of  canal, 
8  mm.  Some  of  the  young  examples  of  this  species  in  the  collec. 
tion  have  only  attained  the  length  of  13  mm. 

Locality, — Not  uncommon  in  the  eocene  beds  of  Table  Cape^ 
Tasmania,  also  in  the  lower  beds  oC  the  lower  eocene  series  at 
Spring  Greek,  near  Oeelong,  Victoria. 

Observations, — This  species,  as  is  commonly  the  case  in  the 
genus  to  which  it  belongs,  shows  a  considerable  range  of  varia- 
tion, especially  in  Uie  ornament.  In  the  present  form  the  costn* 
and  spiral  threads  vary  in  number  and  in  strength.  In  some 
examples  the  former  become  so  weak  on  the  anterior  whorls  that 
it  would  not  be  surprising^  should  examples  subsequently  turn  up, 
in  which  the  cost®  had  become  altogether  obsolete  on  the  bpdy- 
whorl.  I  am  not  at  present  acquainted  with  any  living  species 
which  shows  any  marked  affinity  with  the  present  form. 

60.  Drilia  crenularoidea,  sp.  nov.    Plate  III.,  ligs.  6  and  7. 

Shell  moderately  large,  narrow-elongate,  spire  many-whorled 
and  longer  than  the  aperture  and  canal,  whorls  nodulosely 
costate,  with  a  rather  well  marked  subsutural  concavity,  sinus 
in  this  region  well-detined,  moderately  broad  and  deep,  canal 
rather  short  and  straight. 

Apical  angle  about  twenty-five  degrees.  Embryonic  whorls 
unfortunately  missing.  Spire  consisting  of  about  eight  convex 
whorls,  greatest  convexity  about  the  middle  of  each  whorl, 
the  posterior  third  of  each  whorl  rather  deeply  concave  imme- 
diately under  the  suture,  which  gives  the  appearance  to  this 
part  of  the  shell  of  rather  a  strong  overlap  of  the  >  whorls, 
anterior  two-thirds  convex,  most  marked  at  the  costse. 

Aperture  oval,  somewhat  contracted  posteriorly,  and  gradually  * 
drawn   out  anteriorly   into  a  short,  slightly  curved   and   open 
canal,  which  is  about  the  same  length  as  the  aperture.     Outer 
lip  thin  and  slightly  crenulated  at  the  outer  edge  with  a  very 
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distinct^  broad  and  deep  sinus  just  below  the  rather  prominent 
subsutural  band  and  situated  in  the  concave  posterior  third. 
Sinus  about  half  as  deep  again  as  broad,  thence  the  outer  lip 
projects  prominently  forward,  then  gently  arched  to  join  the 
anterior  canal.     Columella  simple,  slightly  bent  and  tapering. 

Posterior  whorls  ornamented  with  slightly  oblique  costae, 
developed  in  the  anterior  two-thirds  of  the  whorls  and  extending 
right  up,  though  gnidually  fading,  to  the  anterior  suture,  thus 
leaving  the  posterior  third  practically  free  from  costulate  eleva- 
tions. On  the  anterior  whorls  the  costw  fade  sooner  towards 
the  anterior  suture,  though  strongly  elevated  and  prominent 
medially,  giving  rise  to  the  appearance  rather  of  a  medial  band 
of  nodules  or  tubercles  than  to  fully-developed  cost».  Costae  or 
tubercles  number  about  nine  to  a  whorl.  Spiral  ornament 
consists  of  four  or  five  strong  spiral  threads  in  the  anterior  two- 
thirds  of  each  whorl,  while  the  body-whorl  shows  about  eight  or 
nine,  and  one  strong  thread  just  adjacent  to  the  posterior  suture, 
making  rather  a  prominent  and  characteristic  subsutural  band. 
On  the  posterior  whorls  the  anterior  group  of  threads  are  com- 
paratively broad,  with  narrower  grooves  between,  but  anteriorly 
the  grooves  widen  out  till  on  the  penultimate  whorl  the  grooves 
or  interspaces  are  broader  than  the  threads,  and  become  still 
more  distinctly  so  on  the  body-whorl.  As  the  grooves  widen  out 
much  finer  spiral  threads  become  visible  in  this  space,  the  inter- 
spaces on  the  body-whorl  showing  three  of  these  finer  intercalated 
threads.  In  the  concave  space  between  the  subsutural  band  and 
the  threads  of  the  anterior  portion  of  the  whorl,  which  is 
occupied  by  the  growth-lines  of  the  sinus,  there  are  two  or  three 
fine  spiral  threads,  with  still  finer  threads,  just  visible  under  a 
lens,  on  either  side  of  them.  The  costee  and  spiral  ornament  are 
both  traversed  by  fine  and  close  lines  of  growth,  which  by  their 
marked  sinuation  and  forward  curvature  clearly  indicate  the 
nature  aud  position  of  the  shell. 

Dimensions, — Length,  24  mm.  (without  embryonic  whorls) ; 
breadth,  8  mm. ;  length  of  aperture,  6  mm. ;  breadth  of  aperture, 
3  mm. ;  length  of  canal,  6  mm. 

Locality. — Eocene  beds  of  Table  Cape,  Tasmania.  An  imper- 
fect specimen  from  Spring  Creek,  Victoria,  probably  represents 
this  species. 
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OdservoHom^ — ^This  species  recalls  and  apparontiy  haa  some 
afinity  to  aoraa  of  the  forma  of  the  living  speciesi  D,  crenuimris^ 
XiunarclE,  from  Nort^  Australia  and  Singapore,  and  the  form  to 
which  it  appears  moat  doeelj  related  ia  that  represented  by 
Tryon  in  his  Manual  of  Gondiology,  pi.  ;c.,  iig.  69,  fron  this  it  is 
separable  pmicipaUy  by  its  narrower  and  slightly  longer  canal,  * 
more  slender  columella^  fewer  costn,  and  different  details  of 
ornament. 

61.  Natica  wintler,  T.  Woods. 

N.  wintieij  T.  Woods,  P.B.S.Tas.,  1875,  p.  23,  pi.  i ,  fig.  3. 
N.  winiki^  Johnston,  Gea  Tas^  1888,  pL  xxix.,  fig.  10. 
N.  wintiei,  Tate,  Gast  IV.,  1893,  pp.  322,  323. 

62.  Natica  subnoae,  Tate. 

N.  subnom,  Tate,  Gast.  lY.,  1893,  p.  320,  pi.  vi.,  fig.  1. 

63.  Natica  vixumbilicata,  T.  Woods. 

N.  ovata,  T.  Woods  (non  Hutton),  P.B.S.Ta8.,  1875,  p.  17. 
N.  viocumbilicatay  T.  Woods,  op,  aV.,  1876,  p.  111. 
N.  vixumbiUcata,  Tate,  Gast.  IV.,  1893,  pp.  320,  321,  pi.  r., 
fig.  9. 

64.  Natica  polita,  T.  Woods. 

N.polita,  T.  Woods,  P.R.S.Tas.,  1875,  p.  23,  pi.  i.,  tig.  4. 
N.  polita  {forma  typicd),  Tate,  Gast.  IV.,  1893,  p.  325. 
N,  polita^  {forma  inflata)^  Tate,  loc,  cit, 

65.    Natica,  n.  sp. 

Observations, — This  shell  is  only  represented  by  one  example 
in  the  present  collection,  and  appears  to  be  entirely  distinct  from 
any  of  our  already  recognised  species  ;  but  taking  into  considera- 
tion the  fact  that  most  of  our  common  fossil  representatives  of 
this  genus  are  subject  to  no  small  amount  of  variation,  I  refrain 
from  attaching  a  specific  name  and  rearing  up  a  new  species  upon 
this  single  specimen.  The  form  now  under  examination  may  be 
said  to  show  some  affinity  to  N,  wintiei^  T.  Woods,  from  the  same 
beds,  and  to  N.  aidingensis,  Tate,  from  the  eocene  beds  of 
Aldinga,  South  Australia. 
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With  some  of  the  larger  forms  of  N.  wintlei  it  agrees  some- 
what in  umbilical  and  apertural  characters,  but  does  not  appear 
to  have  any  funicular  ridge  or  rib,  a  feature  usually  most  notice- 
able in  medium-sized  specimens  of  that  species.  In  the  charac- 
ters of  this  region  it  makes  a  closer  approach  to  N.  aldingensis, 
but  the  umbilicus  is  not  so  open  or  so  deep.  In  the  shape  of  the 
body-whorl  it  again  approaches  N,  aldingensis  rather  than  iV[ 
wintlei,  but  differs  most  markedly  from  both  these  species  in  its 
very  short,  small,  and  depressed  spire  of  about  the  same  number, 
though  much  more  flattened  and  hidden  whorls.  I  have  not 
been  able  to  make  out  any  distinct  spiral  threading  or  ornament, 
but  iine  centrifugal  lines  of  growth  and  parallel  striie  are  very 
well-marked  on  the  spire  and  body- whorl. 

66.  Calyptrsda  subtabulata,  Tate. 

Trochiia  calyptrceformis,  Johnston  (non  Lamarck,  non  Deshayes) 
P.R.S.Tas.,  1876,  p.  86,  and  Geo.  Tas.,  1888,  pi.  xxix.,  figs. 
14,  14rt. 

/  Pileopsis  naviceiioides,  Johnston,  P.R.S.Tas.,  1879,  p.  39. 

Calyptraa  subtabulata,  Tate,  Gast.  IV.,  1893,  p.  332,  pi.  vii., 
fig.  1. 

67.  Turritella  warbuptoni,  T.  Woods. 

T,  warburtoni,  T.  Woods,  P.KS.Tas.,  1876,  p.  99. 

T  sturtii,  T.  Woods,  loc.  at. 

T.  warburtoni,  Tate,  Gast.  IV.,  1893,  pp.  337,  338,  pL  viii., 
fig.  2. 

T.  sturtii,  Tate,  loc.  cit.,  pi.  viii.,  fig.  6. 

Observations. — Professor  Tate's  description  of  this  species 
differs  from  the  original  description  of  Tenison  Woods,  noticeably 
in  that  the  latter  lays  a  certain  amount  of  stress  upon  the 
presence  of  *'  two  smooth  conspicuous  ribs  at  the  lower  part  of 
each  whorl,  with  others  very  fine  and  of  varying  size  above ; " 
whereas  Professor  Tate  describes  the  species  as  bearing  "two 
anterior  ribs  more  or  less  granulose,  each  of  the  interspaces 
between  the  keels  with  two  or  three  fine  threads  of  varying  size." 
It  is  evident  from  this  that  Professor  Tate  saw  some  variation 
in  this  species  which  he  thought  fit  to  draw  attention  to  in  the 
above  manner.     At  the  same  time  the  fact  has  been  overlooked 
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that  the  form  described  by  Professor  Tate  under  the  name  of 
71  warburtoni  is  intermediate  between  those  described  by  Teni- 
8on  Woods  under  the  names  of  T,  warburtoni  and  T,  sturtii^ 
the  latter  being  characterised  by  Tenison  Woods  in  the  matter  of 
ornament  as  follows  : — "  The  three  prominent  ribs  on  the  whorls 
are  aU  granular,  the  larger  two  at  the  base  of  the  whorl,  and  the 
third  above  and  separated  by  a  wide  interval  in  which  smaller 
ribs  occur."  Again,  Professor  Tate's  description  of  T.  sturtii 
differs  from  the  original  of  T.  Woods  in  that  he  remarks : — 
'*  Prominent  ribs  three,  equidistant,  of  which  the  median  and 
anterior  ones  are  granulose,  the  posterior  one  often  double,  each 
interspace  with  about  two  fine  spiral  threads." 

From  the  above  remarks  it  can  be  readily  seen ,  that  there  is 
considerable  variation  in  the  ornamentation  of  these  Turritellas, 
and  Professor  Tate's  redescriptions  of  T.  Woods'  species,  together 
with  my  own  observations  on  a  very  large  number  of  specimens 
(upwards  of  150),  constrains  me  to  the  belief  that  we  are  merely 
dealing  with  an  extremely  variable  form,  which  would  be  better 
designated  by  the  one  name,  T,  warburtoni,  T.  Woods,  than  by 
an  indefinite  multiplication  of  species.  The  extreme  difference 
in  shape  to  which  this  species  is  subject  is  fairly  well  represented 
by  Professor  Tate's  figures  to  Gastropo<la,  Part  IV.,  pi.  viii., 
figs.  2,  2rt,  2^,  and  6,  6rt,  6/;,  but  in  a  large  series  intermediatt* 
forms  are  not  uncommon. 

The  apex  is  described  by  Professor  Tate  as  consisting  of  *'  two- 
and-a-half  smooth  turns  "  in  the  one  case  (Z!  warburioni)  and 
"three  small,  smooth,  rounded  turns  "  in  the  other  (T.  sturtii). 
We  are  unable  to  compare  this  part  of  the  description  with  that 
of  T.  Woods,  as  he  simply  Siiys,  in  both  instances,  "  apex  always 
decollated." 

As  the  specimens  described  by  T.  Woods  under  both  these 
specific  names  were  evidently  imperfect  examples,  I  cannot  gain 
any  reliable  information  as  to  the  number  of  whorls.  Professor 
Tate,  however,  states  that  T.  warburtoni  has  fifteen  whorls  in  a 
length  of  9-5  mm.,  while  T.  sturtii  has  tlie  same  number  of 
whorls  in  12  mm.  In  my  examination  of  apically  perfect  speci- 
mens I  find  considerable  variation  in  the  number  of  whorls  in  a 
definite  length,  and  as  would  naturally  be  expected,  the  more 
acute  varieties  are  those  which  possess  the  greatest  number  of 
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whorls.  We  have  in  this  particular  an  exactly  parallel  case  in 
the  succeeding  species,  T,  murrayana,  and  in  the  latter  case  it  is 
extremely  readily  detected,  as  it  is  on  a  so  much  larger  scale. 

68.  Turritella  murrayana,  Tate. 

Toraiia  murrayana,  Tate,  P.R.S.Tas.,  1884,  p.  227. 

Turritella  murrayana,  Tate,  Gast.  IV.,  1893,  pp.  340,  341,  pL 
viiL,  fig.  3. 

Observations, — The  variation  to  which  this  species  is  subject 
has  already  been  dealt  with  to  a  certain  extent  by  Professor  Tate 
in  his  Part  IV.  of  our  Tertiary  Gastropoda ;  but  as  my  study  of 
this  collection  of  Table  Cape  Fossils  has  led  to  the  consideration 
of  forms  varying  beyond  the  limits  already  expressed,  I  think  it 
well  to  include  here  the  additional  observations. 

In  the  typical  form,  according  to  Professor  Tate's  description, 
there  are  twelve  to  fourteen  whorls,  an  apical  angle  of  about  15 
deg.,  length  60  mm.,  breadth  17  mm.  Professor  Tate  also  notes 
that  the  Table  Cape  form  is  usually  proportionately  broader,  the 
apical  angle  being  as  much  as  18  deg.  The  specimens  I  now 
have  under  examination  from  the  same  locality  show  a  much 
greater  extreme  in  this  direction,  for  in  ten  whorls  the  length  is 
86  mm.  and  the  breadth  30  mm.,  while  the  apical  angle  is  22  deg. 
Another  example  of  ten  whorls,  though  still  widely  divergent 
from  the  type,  shows  a  slight  diminution  in  measurements  from 
the  preceding,  in  that  its  length  is  70  mm.,  breadth  26  mm., 
and  apical  angle  21  degrees. 

While  dealing  with  this  point  it  may  not  be  out  of  place  to 
record  further  variation  in  the  opposite  direction.  In  this  case 
the  specimens  come  from  the  eocene  beds  of  Shelford,  near 
Geelong,  and  are  extremely  slender,  many-whorled  forms,  ex- 
amples with  sixteen  whorls  being  71  mm.  in  length,  while  only 
15  qpm.  in  breadth,  and  with  an  apical  angle  of  only  12  degrees. 

The  above  seems  to  my  mind  to  give  additional  confirmation, 
if  any  were  requisite,  for  the  way  in  which  I  have  dealt  with 
T  warburtoni,  T.  Woods. 

69.  Turritella  conspicabilis,  Tate. 

T  conspicabilis,  Tate,  Gast.  IV.,  1893,  p.  339,  pi.  viiL,  fig.  7. 

i2 
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70.  Thylacodes  rudis,  Tate. 
T  rudis,  Tate,  Gast  IV.,  1893,  p.  343,  pL  ix.,  fig.  8. 

71.  Tenagodes  occlusus,  T.  Woods. 
Tinagodus  occlusus,  T.  Woods,  P.B.S.Ta8.,  1876,  p.  100. 

72.  Potamides  pyramidale,  Tate. 
Id.,  Tate,  P.R.S.Ta8.,  1884,  p.  226. 

73.  Potamides  semicostatum,  Tate. 
Id.,  Tate,  P.R.S.Ta8.,  1884,  p.  226. 

74.  Risaoa  dubia,  Johnston. 

Id^  Johnston,  P.R.S.Tas.,  1879,  p.  33. 

Observations. — Owing  to  the  very  brief  description  of  this 
species  it  is  a  somewhat  difBioult  matter  to  come  to  an  absolutely 
definite  conclusion;  but  the  present  q)ecimen,  after  careful  ex- 
amination, I  am  unable  to  distinguish  as  distinct  from  Mr. 
Johnston's  description,  except  that  it  is  twice  as  lai^  as  the 
specimen  of  which  he  gives  the  dimensions. 

75.  Astralium  fiindersi,  T.  Woods. 
A.  (Calc&v) Jiindersi,  T.  Woods,  RR.S.Ta8.,  1876,  p.  95. 

76.  Astralium   ornatissimum,  T.  Woods. 
A.  (Calcar)  omatissimufn,  T.  Woods,  P.R.S.Tas.,  1876,  p.  96. 

77.  Astralium  (Imperator)  Johnston i,  sp.  nov. 

Imperator  (Astralium)  imperiale  ?  R.  M.  Johnston,  P.R.S.Tas., 
1876,  p.  90r. 

Imperator  hudsoniana^  R.  M.  Johnston,  Geo.  Tas.,  1888,  pi. 
xxix.,  figs.  12,  Via, 

Imperator  tasmanica^  R.  M.  Johnston,  MS.,  op,  cit,,  p.  239. 

Description, — Shell  large,  depressed  trochifomi,  somewhat  thick, 
consisting  of  a  few  flatly  convex  whorls,  which  are  spirally  ornate 
and  strongly  keeled,  the  keel  bearing  strong  erect  and  forwardly 
projecting  scales,  and   with  a  very   deep    umbilicus.     Embryo 
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unknown,  all  the  examples  at  present  under  examination  being 
imperfect  in  this  respect.  Spire-whorls  about  four  in  number, 
rapidly  increasing  in  size  to  the  large  and  broad  body-whorl, 
almost  perfectly  flat  at  first  near  the  posterior  suture,  then  flatly 
convex  to  the  well-developed  and  characteristic  keel,  the  latter 
being  situated  so  close  to  the  anterior  suture  that  owing  to  its 
strong  development  and  ornamentation  the  suture  is  completely 
hidden.  Body-whorl  keeled  at  the  periphery,  base  almost  flat^ 
being  slightly  convexly  rounded  from  the  keel  to  the  umbilicus. 
Aperture  oval,  nacreous  internally,  peristome  almost  continuous, 
but  falls  a  little  short  at  the  posterior  of  the  inner  lip.  Outer  lip 
smooth  internally,  thin  at  the  edge,  and  slightly  crenulated  at 
the  ends  of  the  coarse  spiral  threads  ;  inner  lip  strongly  reflected 
over  the  umbilicus.  Umbilicus  nearly  circular,  wide,  and  very 
deep,  penetrating  up  the  spire  as  far  almost  as  the  embryonic 
whorls,  rather  strongly  angled  by  two  revolving  keels.  The 
surface  ornament  consists  of  coarse  and  fine  granulose  or  squamose 
spiral  threads  and  a  strong  peripheral  keel.  The  keel  carries  a 
number  of  stout,  erect,  forwardly  projecting  and  very  prominent 
scales,  which  are  ornamented  with  fine  threads  in  uniformity  with 
those  of  the  same  degree  of  strength  on  the  remainder  of  the  shell. 
In  a  large  specimen  these  peripheral  scales  number  about  twelve 
on  the  body- whorl,  in  smaller  examples  they  are  slightly  less  in 
number.  Basal  ornament  consists  of  about  six  or  seven  coarse 
spiral  threads,  which  bear  numerous  and  comparatively  coarse 
forwardly  projecting  scales,  commonly,  however,  worn  down  to  a 
more  or  less  granulose  appe^irance  ;  intercalated  between  these 
are  finer  threiids,  which  are  similarly  though  not  so  coarsely 
ornamented.  The  spiral  ornament  is  crossed  by  close,  fine,  and 
slightly  raised  lamellae  parallel  to  the  lines  of  growth.  Umbilicus 
partly  margined  by  a  revolving  area,  which  only  shows  the 
lamellae  of  growth,  and  partly  by  an  area  bearing  spirally 
revolving  threads  similar  to  those  above  described. 

Dimensions,  — Height  about  30  mm.  ;  breadth  to  extremities  of 
peripheral  seniles,  66  to  69  mm.  ;  height  of  aperture,  about 
19  mm. ;  breadth  of  aperture,  27  mm. ;  width  of  umbilicus, 
11  mm.  Much  smaller  specimens  occur  having  a  basal  diameter 
of  from  32  mm.  to  40  mm. 
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Locality. — Eocene,  Table  Gape,  Tasmania.  Abo  from  the  eocene 
ferroginoos  beds  of  Keilor  (T.  S.  Hart),  and  Royal  Parte  (Rer. 
Mr.  Bamage),  and  firom  the  eocene  limestones  (npper  beds)  dI 
Moorabool  Valley,  at  Maude. 

Observations, — I  faare  taken  the  liberty  of  describing  and 
*  renaming  this  species  owing  to  the  very  nnsatisfaotory  and 
unrecognisable  condition  in  which  I  find  it  In  the  first  |riaoe 
Mr.  R.  M.  Johnston  recorded  with  a  doubt  the  occurrence  of 
the  living  New  Zeahind  species,  Astralium  {Imperator)  in^ruUe^ 
Ohemnits.  This  record  in  all  probability  refers  to  the  present 
spedes,  which,  however,  is  undoubtedly  distinct  from  its  living 
analogue.  When  next  we  meet  with  an  Imperator  in  Mr.  John- 
ston's Geology  of  Tasmania,  we  find  two  figures  on  plate  xzix.  to 
which  the  name  of  /.  kudsoniana^  R.  M.  Johnston,  is  attached  in 
the  explanation  of  the  plate;  but  upon  looking  up  the  list  of 
Table  Cape  species  given  by  the  same  author  in  the  same  work, 
the  only  Imperator  there  recorded  is  /.  tasmanica^  R.  M.  John- 
ston, MS.  As  I  have  been  unable  to  find  any  description  which 
goes  with  either  of  these  names,  and  as  the  figures  given  of  /. 
hudsonUma  do  not  render  its  identification  anything  but  a  matter 
of  extreme  doubt^  I  ha^e  concluded  to  describe  the  shell  and 
dedicate  the  species  to  Mr.  R.  M.  Johnston. 

The  type  specimens  are  in  my  own  colleotiou. 

78.  Liotia   lamellosa,  T.  Woods. 

Z.  lamellosa,  T.  Woods,  RR.S.Tas.,  1876,  pp.  96,  97. 
Z.  lamellosa,  Tate,  op.  cit,,  1884,  p.  210. 

79.  Turbo  etheridgei,  T.  Woods. 
T,  etheridgei,  T.  Woods,  P.R.S.Tas.,  1876,  pp-  98,  99. 

80.  Turbo  atkinsoni,  sp.  nov.    Plate  III.,  fig.  12. 

Shell'  somewhat  thick  in  the  adult  form,  conical,  nacreous 
internally,  with  a  well-elevated  spire ;  suture  not  well  defined, 
being  most  distinct  between  the  body  and  penultimate  whorls. 
Base  very  slightly  convexly  rounded,  thus  giving  rise  to  a  some- 
what abrupt  convexity  at  the  periphery  of  the  body-whorl,  most 
noticeable   immediately  above  the   mouth ;   the  base  as  it  ap- 
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proaches  the  anterior  end  of  the  mouth  is  more  distinctly  and 
regularly  convex,  and  as  a  consequence  the  periphery  of  the 
body-whorl  becomes  less  abruptly  convexly  rounded  towards  the 
outer  lip  of  the  shell. 

Apical  angle  about  sixty  degrees.  Whorls  consisting  of  an 
embryonic  portion  of  about  a  whorl  and  a  half,  succeeded  by  six 
rapidly  increasing  very  slightly  convex  whorls.  No  umbilicus. 
Aperture  oval,  columella  solid,  arched  and  strongly  nacreous, 
outer  lip  thick  internally  and  bevelled  off  to  a  thin  outer  edge. 

Spirally  ornamented  with  strong,  raised,  rounded  ridges,  in- 
creasing from  about  three  6r  four  posteriorly  to  six  on  the  body- 
whorl,  separated  from  one  another  by  a  furrow  about  equal  in 
breadth  to  the  ridges.  Both  ridges  and  furrows  very  finely 
spirally  striate  and  crossed  transversely  by  close-set  oblique  lines 
of  growth ;  at  an  average  distance  of  about  one  millimetre  the 
lines  of  growth  become  raised  into  lamelltt,  which  give  rise  to 
prominent,  raised,  forwardly  projecting  scales  where  they  cross 
the  spiral  ridges.  Base  similarly  ornamented  with  nine  promi- 
nent, spiral,  scaly  ridges,  but  with  the  scales  more  numerous  and 
closer  together,  also  both  ridges  and  furrows  closely  and  minutely 
spirally  striate. 

Dimensions, — Type  specimen,  length,  28  mm. :  breadth,  26 
mm.  ;  height  of  aperture,  8*5  mm.  ;  breadth  of  aperture,  10  mm. 
Smaller  specimen,  height,  about  25  mm. ;  breadth,  21  mm. 

Locality , — Eocene  beds  of  Table  Cape,  Tasmania.  Three 
examples. 

Observations. — This  species  differs  from  the  previously  described 
species,  T.  etheridgei,  T.  Woods,  from  these  beds,  to  such  an 
extent  in  shape,  general  aspect  and  ornament  that  I  think  it 
superfluous  to  enter  into  any  detailed  differential  characters,  and 
therefore  refer  to  the  above  description  in  the  hope  that  it  may 
be  found  sufficient  for  the  identification  of  the  species.  I  am 
not  at  present  acquainted  with  any  other  living  or  fossil  species 
sufficiently  closely  related  to  the  present  fossil  form  to  require 
any  special  remarks.  Specific  name  in  compliment  to  Mr.  £.  D. 
Atkinson,  by  whom  it  was  collected  from  the  Table  Cape  beds. 

81.  Thalotia  alternata,  T.  Woods. 
T.  alternata,  T.  Woods,  P.R.S.Tas.,  1876,  p.  97. 
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82.  Qlbbula  eequisuloata,  T.  Woods. 
G.  aqutsulcata,  T.  Woods,  P.B.S.Ta8.,  1876,  p.  98. 

83.  Calliostoma  tasmanica,  B.  M.  Johnston. 
Zizyphinus  tasmanicus^  R.  M.  Johnston,  P.  R.S.Tas.,  1879,  p.  38. 

84.  Calliostoma  latecarina,  sp.  nov.    Plate  III., 

figs.  10  and  11. 

Shell  small,  trochiform,  moderately  thick,  nacreous  internally, 
strongly  keeled  at  the  periphery  of  the  body-whorl,  with  a  convex 
base  below.  Apical  ahgle  about  sixty  degrees.  Apex  small  and 
somewhat  obtuse,  consisting  of  about  one-and-a-half  smooth, 
convex,  embryonic  whorls,  the  tip  of  which  is  central.  The 
remainder  of  the  shell  consists  of  four  somewhat  flat  to  slightly 
convex  and  distinctly-shouldered  whorls,  the  shouldering,  owing 
to  a  marked  flattening  of  the  posterior  slope  in  the  neighbourhood 
of  the  suture,  giving  rise  to  the  somewhat  step-like  appearance  of 
the  spire.  The  slope  from  the  shoulder  to  the  anterior  suture  on 
the  spire-whorls  usually  only  very  slightly  convex  ;  on  the  body- 
whorl  convex  to  the  strong  keel,  which  runs  out  towards  the 
lower  part  of  the  outer  lip.  Below  the  keel  the  base  is  convex 
to  the  aperture.  Aperture  quadrate,  outer  lip  broken  but  pro- 
bably thin  at  its  outer  edge  ;  inner  lip  nacreous,  moderately 
thick,  and  reflected  at  the  anterior  end.  Posterior  slope  between 
the  shoulder  and  suture  carries  three  fine  spiral  threads,  the  flat 
shallow  interspaces  between  being  about  twice  the  width  of  the 
threads,  and  bearing  about  three  much  finer  and  just  discernible 
spiral  threads.  Below  the  shoulder  the  interspaces  become 
narrow  and  shallow  spiral  grooves,  and  the  threads  become  broad 
and  flat,  about  five  or  six  of  these  strong  threads  on  the  spire- 
whorls,  but  on  the  body-whorl  about  three  finer  threads  of  the 
same  character  are  noticeable  on  either  side  of  the  six  stouter 
threads.  By  far  the  stoutest  spiral  band  on  the  body-whorl  is 
the  keel,  below  which,  that  is  on  the  base,  there  are  eight  or  nine 
shallow  spiral  grooves,  with  broad  flat  ridges  between,  the  latter 
tending  to  be  subdivided  into  two  anteriorly  by  the  development 
of  a  finer  groove  along  their  middle. 
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Dimensions. — Length,  7  mm. ;  breadth,  6  mm. ;  breadth  of 
aperture,  3  mm. 

Locality, — Eocene  beds  of  Table  Cape,  Tasmania. 

85.  Delphinula  imparigranosa,  sp.  nov.    Plate  III., 

figs.  8  and  9. 

Shell  small,  turbinate,  convex  basally,  with  a  well-elevated 
spire  consisting  of  a  few  convex,  coarsely  granulose  whorls,  some- 
what thick  and  strong,  with  a  wide  and  deep  umbilicus. 

Apical  angle  about  seventy  degrees.  Embryo  obtuse  and 
broad,  being  about  two  millimetres  across,  and  consisting  of 
about  two  whorls,  the  second  of  which  is  distinctly  angulose 
close  to  the  anterior  suture,  and  carrying  one  spiral  band  of  fine 
granules  between  the  angulation  and  the  suture.  Spire  consists 
of  about  three  rapidly  increasing  convex  whorls,  with  an  ill- 
defined  suture.  Aperture  comparatively  large  and  round ;  outer 
lip  thick  internally,  but  thin  at  the  extreme  outer  edge,  and 
slightly  effuse  at  the  four  points  where  the  four  strongest  spiral 
ridges  of  granules  of  the  body-whorl  cease,  much  more  strongly 
effuse  at  the  posterior  and  anterior  of  the  aperture ;  inner  lip 
very  thin  and  slightly  reflected  towards  the  umbilicus,  regularly 
arched  on  the  aperture  side,  slightly  biangulated  by  the  presence 
of  two  ridges  on  the  umbilical  side.  Umbilicus  very  wide  and 
deep,  only  about  half  a  millimetre  narrower  than  the  aperture, 
and  penetrating  a  considerable  distance  beyond  the  posterior 
canal,  and  strongly  margined  by  an  acutely-angular  granulose 
ridge  running  round  from  the  anterior  canal  and  joining  the 
aperture  as  the  second  ridge  below  the  suture. 

Surface  ornamented  with  coarse  and  fine  granulose  spiral 
ridges,  traversed  by  very  fine  transverse  striae  parallel  to  the 
lines  of  growth.  There  are  three  strong  unequal  granulose 
ridges  to  each  whorl,  the  posterior  ridge  being  made  up  of  the 
coarsest  and  as  a  consequence  smallest  number  of  granules  ;  the 
succeeding  or  middle  ridge  carries  closer,  slightly  smaller,  and 
therefore  a  larger  number  of  granules,  whilst  those  on  the 
anterior  ridge  are  still  finer  and  more  numerous.  On  the  body- 
whorl  the  strongest  granules  become  almost  angular  nodulosities. 
Further,  between  these  variously  granulose  ridges  there  is  a  still 
finer  intercalated  one,  with  one  or  two  even  finer  spiral  threads 
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on  either  side  of  it.  On  the  ccmTex  bftse  of  the  body-whotl 
there  is  a  fourth  granulose  ridge  slightly  finer  than  the  tiiird, 
and  aitoated  midway  between  it  and  the  one  margming  the 
nmbiliooB,  and  on  either  side  of  this  ridge  there  are  three  spiral 
threads,  the  middle  one  being  the  strongest,  thoogh  only  faintly 
granulose.  The  whole  surtaoe  finely  obliquely  striate,  the  stri» 
being  parallel  to  the  outer  margin  of  the  aperture  or  to  the  lines 
of  growth.  Umbilicus  with  two  faint  spirally-angulose  ridges 
and  a  few  obsoure  intercalated  threads  and  fine  stri»  parallel  to 
the  inner  lip. 

Dimensions. — Ijength,  8  mm. ;  breadth,  8  mm. ;  breads  of 
aperture,  3  mm. ;  length  from  suture  to  end  of  anterior  canal, 
5  mm. 

Locality. — Eocene  beds  of  Table  Cape,  Tasmania. 

Observations, — At  first  I  thought  that  this  might  possibly  be 
Z>.  tetragonostoma^  T.  Woods,  but  after  careful  consideration  I 
have  been  unable  to  make  it  agree  with  the  description  of  that 
species,  the  ornament  particularly  being  markedly  diverse  from 
that  expressed  by  the  late  Rev.  J.  R  T.  Woods.  The  present 
species  is,  further,  a  much  larger  shell,  though  it  is  possible  from 
the  dimensions  given  of  Z>.  tetragpnostoma  that  the  latter  species 
may  have  been  founded  on  an  immature  shell.  D,  tetragonostoma 
is  also  stated  to  have  some  relation  with  the  latticed  Tasmanian 
Liotias,  whereas  the  present  form  does  not  appear  to  me  to  show 
any  such  special  resemblance. 

86.  Delphinula  gibbuloides,  T.  Woods. 

Solarium  (Torinia)  gibbuloides,  T.  Woods,  P.R.S.Tas.,  1876, 
pp.  97,  98. 

Shell  small,  somewhat  thick,  broadly  turbinate,  somewhat  de- 
pressed, with  an  obtuse  apex,  very  large  body-whorl,  and  a  broad 
and  deeply  excavated  umbilicus. 

Apical  angle  about  ninety  degrees.  Embryo  obtuse,  turbinate, 
consisting  of  about  one-and-a-half  smooth  whorls,  the  second  of 
which  is  slightly  angulated.  Spire-whorls  three,  flatly  convex,  with 
a  deeply  impressed  suture  between  the  earlier  whorls,  becoming 
less  defined  anteriorly.  Body-whorl  strongly  keeled  at  the  peri- 
phery, base  convex  to  the  well-elevated  ridge  margining  the 
umbilicus.     Aperture  round ;   outer  lip  incomplete,  smooth  in- 
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temally  and  probably  thin  at  the  outer  edge;  inner  lip  thin, 
slightly  reflected  towards  the  umbilicus  and  regularly  concavely 
arched  to  the  anterior  canal,  the  latter  being  well-defined.  Um- 
bilicus very  broad  and  deep,  being  a  little  broader  than  the 
aperture,  and  passing  up  more  than  half  the  height  of  the  shell, 
strongly  margined  by  a  well-elerated  ridge  passing  from  the  end 
of  the  anterior  canal  to  a  point  a  little  below  the  suture  of  the 
body-whorl.  Internally  the  umbilicus  is  finely  striate  and  strongly 
angled  by  a  revolving  ridge,  which  starts  from  about  the  middle 
of  the  aperture,  and  a  little  higher  up  by  another  similar  though 
very  much  fainter  ridge. 

Ornament  consists  first  of  the  strong  keel  at  the  periphery  of 
the  body-whorl,  but  usually  in  juxtaposition  to  the  anterior  suture 
of  the  earlier  whorls.  This  keel  carries  numerous  erect,  forwardly 
projecting  spinose  scales,  which  number  about  fifteen  on  the 
body-whorl.  On  the  convex  slope  between  the  keel  and  the 
suture  there  are  three  unequally  sized  spiral  bands  of  granules, 
the  posterior  band  being  made  up  of  the  coarsest  granules.  On 
the  base  between  the  keel  and  the  thread  margining  the  umbi- 
licus is  one  prominent  squamose  spiral  ridge  with  a  much  finer 
squamose  thread  on  either  side.  Further,  the  shell  is  finely 
laiiiellosely-striate  transversely. 

Dimensions. — Length,  7  mm.  ;  breadth,  8  mm.  ;  breadth  of 
aperture,  3  mm. 

Observations, — After  due  consideration  I  have  come  to  the 
conclusion  that  the  shell  I  have  described  above  is  identical  with 
that  described  by  the  late  Rev.  J.  E.  T.  Woods  under  the  name 
of  Solarium  {Torinia)  gibbu hides,  but  as  some  of  the  features  of 
the  species  have  not  already  been  very  fully  expressed,  I  take  the 
opportunity  of  adding  the  above  particulars  in  the  hope  that  it 
may  render  its  future  identification  less  difiicult.  With  regard 
to  the  generic  location  I  prefer  to  place  it  under  Delphinula  as 
above,  as  its  characters  seem  to  point  more  clearly  in  that  direc- 
tion. In  the  original  description  it  is  stated  that  the  shell  is 
"conspicuously  keeled,  keel  thin,  finely  granular,  with  irregular 
lines  of  rather  larger  granules  above  it."  The  herein-described 
form  has  very  distinct  forwardly-projecting  scales  on  the  keel  and 
also  on  the  succeeding  ridge  on  the  base,  but  not  so  prominent  on 
the  latter.     These  might,  however,  easily  become  worn  or  broken 
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off  in  such  a  iraumer  as  ta  leave  the  keel  apparently  granuloee, 
and  this  may  account  for  the  above  expression.  In  other  respects 
I  can  see  no  difference  between  the  original  description  and  the 
form  at  present  before  me. 

87.  Haliotis  ovinoides,  McCoy. 

H.  ovinoideSf  McCoy,  Prod.  Pal.  Vic,  Dec.  III.,  p.  24,  pi.  zxv., 
figs.,  2,  U. 

88.  AotSBOn    puteoiata,  sp.  nov.     Plate  IV.,  figs.  10,  11 

and  12. 

Shell  small,  oval,  with  a  heterostrophe  embryo,  prominent  and 
acute  spire,  somewhat  elongate  body-whorl,  comparatively  large 
and  entire  aperture,  with  a  strong  tooth  near  the  posterior  end 
of  the  columella,  and  a  faint  umbilical  chink.  Apical  angle  about 
thirty  degrees.  Embryo  rather  small,  consisting  of  about  one- 
and-a-half  smooth  convex  whorls  enrolled  in  one  plane  in  the 
heterostrophe  portion,  which  are  partially  hidden  by  being 
immersed  in  the  succeeding  whorl.  Heterostrophe  portion  of 
embryo  followed  by  about  another  half  whorl,  which  \&  smooth 
and  convex,  and  completes  the  embryonic  whorls.  Spire-whorls 
three  to  four,  regularly  convex,  with  a  well-defined  and  slightly 
channelled  suture ;  whorls  gradually  increasing  at  first  but 
comparatively  suddenly  expanding  into  the  much  larger  and 
somewhat  elongate  body-whorl.  Aperture  oval,  entire,  very  little 
less  than  half  the  length  of  the  shell,  somewhat  effuse  anteriorly. 
Outer  lip  smooth  internally,  with  a  thin  margin,  the  slight 
sutural  channelling  being  most  noticeable  at  its  junction  with  the 
body-whorl.  Inner  lip  concavely  arched,  reflected  outwardly 
towards  the  anterior  end.  Columella  bearing  one  stout  oblique 
tooth,  which  is  situated  rather  high  up,  being  immediately 
opposite  the  very  small  and  narrow  umbilical  chink,  or  slightly 
above  the  middle  of  the  aperture.  Spire-whorls  ornamented  with 
about  twelve  comparatively  broad  and  flat  spiral  threads,  with  very 
narrow  and  shallow  intervening  grooves.  On  the  body-whorl  the 
spiral  threads  become  more  numerous,  amounting  to  about  twenty, 
and  at  the  same  time  become  considerably  broader  bands,  and  tend 
to  be  faintly  subdivided  by  very  much  fainter,   narrower,  and 
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shallower  spiral  strife  or  grooves  than  the  principal  ones.  In  the 
principal  grooves  very  fine  and  close  striations  parallel  to  the 
lines  of  growth  are  distinctly  visible  under  a  lens,  and  as  they 
do  not  appear  to  cross  the  spiral  threads  or  bands  they  give  rise 
to  the  rather  characteristic  appearance  of  pitting  along  these 
grooves. 

Dimensions. — Type  example,  length,  4*5  mm. ;  breadth, 
2*25  mm. 

Locality. — Eocene  beds  of  Table  Cape,  Tasmania. 

Observations. — This  species,  which  shows  some  relation  to  the 
shell  previously  described  by  the  late  Rev.  J.  E.  T.  Woods  under 
the  name  of  Actceon  scrobiculatus,  may  possibly  belong  to  the 
genus  Leiuotina  of  A.  Adams,  which  was  founded  by  that 
authority  for  the  reception  of  living  species  in  the  Chinese  and 
Japanese  seas  which  are  apparently  of  a  somewhat  similar  type 
to  our  fossil  form. 

From  Actceon  scrobiculatus  the  present  species  may  at  once  be 
separated,  as  it  differs  materially  in  shape  and  habit,  having  a 
relatively  longer  and  more  prominent  spire,  a  more  marked 
suture,  shorter  body-whorl,  with  one  tooth-like  plait  towards  the 
upper  part  of  the  columella  instead  of  the  strong  obliquely 
twisted  ridge  towards  the  lower  or  anterior  end  of  the  aperture, 
and  the  distinct  though  small  umbilicus. 

89.  Cylichna  woods! i,  Tate. 

C.  arachis,  T.  Woods  (non  Quoy  and  Gaimard),  P.R.S.Tas., 
1876,  p.  102. 

C.  woodsii,  Tate,  P.RS.Tas,  1884,  pp.  211,  212  and  228. 

90.  Tugalia  crassireticulata,  sp.  nov.    Plate  III., 

figs.  4  and  5. 

Shell  elongate  oval,  depressed  patelliform,  beak  or  umbo 
prominent  and  excentric  posteriorly,  situated  at  about  one-thii'd 
the  length  of  the  shell  from  the  posterior  margin.  Greatest 
breadth  (25  mm.)  behind  the  beak  across  the  middle  line  of  the 
shell,  narrowing  much  more  rapidly  anteriorly  than  posteriorly. 
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Margin  ooaradj  denticulate,  with  a  brcNid  shallow  sinus  at  the 
anterior  etnid,  otherwise  almost  perfectly  flat ;  but  dose  racamina- 
tion,  when  placed  on  a  flat  siurface,  shows  a  very  dight  lateral 
elevation^  whioh  k  greater  at  about  the  middle  of  each  side, 
where  it  is  very  little  more  tiian  about  one  millimetre. 

Surface  ornamented  with  coarse,  gradually  thickening*  ridges 
radiating  in  all  directions  from  the  umbo,  altemi^  ridges 
slightly  finer  than  the  others,  and  with  interspaces  nearly  as 
wide  as  the  ridges.  This  ornament  is  crossed  at  distances  of 
about  one  millimetoe,  or  slightly  less,  by  strong  and  regular  con- 
centric ridges,  giving  rise  to  a  coarse  reticulation  over  the  whole 
sur&ce.  At  the  intersection  of  the  radial  and  concentric  ridging 
it  is  slightly  nodulose  when  worn,  but  most  likely  somewhat 
squamose  in  the  unworn  condition. 

Dimensions. — ^Antero-posterior  diameter,  40  mm.  ;  greatest 
breadth,  25  mm.  at  about  9  mm.  in  front  of  the  umbo ;  height^ 
12  mm. ;  sinus,  5  mm.  broad  by  about  1  mm.  deep. 

Locality. — ^Eocene  beds  of  Table  Cape,  Tasmania.  One  ex- 
ample. 

O^servations.^-^Tlm  is  the  first  species  of  this  genus  described 
from  our  Older  Tertiary  deposits,  and  it  shows  close  relationship 
with  the  living  Tugalia  parmophoidea^  Quoy  and  Qaimard,  a  not 
ancommon  shell  from  the  coasts  of  Tasmania,  Victoria  and  South 
Australia.  The  present  fossil  species  may  however  be  distin- 
guished from  the  living  species,  as  it  is  of  a  different  shape,  being 
more  regularly  oval  and  its  greatest  breadth  being  anterior  to 
the  umbo ;  whereas  the  living  species  is  broadest  across  or 
slightly  posterior  to  the  umbo,  is  proportionately  broader  and 
more  suddenly  rounded  at  the  anterior  end,  and  when  placed  on 
a  flat  surface  the  lateral  margins  are  very  much  more  highly  and 
distinctly  elevated.  Further,  the  fossil  species  is  much  more 
coarsely  ornamented  and  with  coarser  denticulations  on  the 
margin. 

91.  Entalis   mantelli,  Zittel. 

Dtntalium  kicksii^  McCoy,  Woods,  <kc.,  see  R.  Etheridge,  jun, 
Cat.  Aust.  Foss.,  p.  163. 

Dentalium  mantelli^  Zittel,  Pal.  von  Neu-Seeland,  p.  45,  pi. 
xiii.,  fig.  7,  1865. 
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Entails  mantelli,  Tate,  T.R.S.S.A.,  1887,  Scaphopoda,  p.  190 
(49  in  Pamphlet). 

92.  Dental ium   lacteum,  Deshayes. 

D,  lacteum,  T.  Woods,  P.R.S.Tas.,  1874,  p.  17. 
D.  lacteum,  Tate,  T.R.S.S.A.,  1887  [1886],  Scaphopoda,  p.  193 
(52  in  Pamphlet). 

LAMELLIBRANCHIATA. 
93.  Ostrea,  sp. 

Observations, — The  specimens  before  me  are  not  sufficiently 
well  preserred,  nor  do  they  show  sufficient  characters  to  enable 
me  to  refer  them  to  any  definite  specific  name. 

94.  Placunanomia  sella,  Tate. 
P,  sella,  Tate,  Lam.  I.,  1886,  p.  102,  pi.  v.,  figs.  \a  to  \c. 

95.  Pecten   yahlensis,  T.  Woods. 

P.yahlensis,  T.  Woods,  Trans.  Phil.  Soc.  S.  A.,  1865,  pi.  i.,  tig.  4. 
P.  yahlensis,  var.  semilavis,  McCoy,  Prod.  Pal.  Vic,  Dec.  IV., 
pp.  13,  14,  pi.  xxxiv. 

P.  yahlensis,  Tate,  Lam.  I.,  1886^  p.  110. 

96.  Pecten   hochstetteri,  Zittel. 

P.  hochstetteri,  Zittel,  Pal.  von  Neu-Seeland,  p.  50,  pi.  xi., 
figs,  ba  and  be  (non  bb,  fide  Tate),  1864. 

P,  pleuronectes,  T.  Woods  (non  Gmelin),  Trans.  Phil.  Soc.  S.A., 
1865,  pi.  i.,  fig.  5. 

P.  hochstetteri,  Hutton,  Cat.  Tert  Foss.  N.Z.,  p.  30,  1873. 

P,  hochstetteri,  Tate,  Lam.  L,  1886,  p.  114. 

97.  Pecten   foulcheri,  T.  Woods. 

Pecten,  sp.,  Sturt,  Two  Expeditions,  p.  254,  pi.  iii.,  fig.  14. 

P.  foulcheri,  T.  Woods,  Trans.  Phil.  Soc.  S.A.,  1865,  pi.  i.,  ^g,  3. 

P,  foulcheri,  Tate,  Lam.  L,  1886,  p.  111. 
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98.  Lima  bassii,  T.  Woods. 

Z.  bassii,  T.  Woods,  RRS-Tas.,  1876,  p.  112. 
Z.  bassii^  Tate,  Lam.  I.,  1886,  p.  117,  pi.  v.,  fig.  8,  and  pL  viii., 
fig.  1. 

99.  LImatula  Jeffheyaiana,  Tate. 

Lima  {Umatuia)  subauriculata^  T.  Woods,  (non  Montfort), 
P.R.S.Ta8.,  1876,  p.  113. 

Uma  jiffreysiana,  Tate,  P^ATas.,  1884,  pp.  213  and  230. 

Lima  (Limatula)  jeffreysiana^  Tate,  Lam.  I.,  1886,  p.  119, 
pL  iv.,  fig.  8. 

100.  Spondyius  gaBderopoides,  McCk>y. 

5.  gcuUropoUes,  McCoy,  Prod.   Pal.   Vic,   Dec.   IV.,   1876, 
pp.  27,  28,  pi.  xxxviii.,  Dec.  V.,  pi.  xlv.,  figs.  1,  3. 
5.  gaderopaides,  Tate,  Lam.  L,  1886,  p.  121. 

101.  Nucula  teniaoni,  nom.  mut. 

Nueula  tumida,  T.  Woods  (non  Hinds,  non  Phillipi),  P.B.S.Ta8., 
1876,  p.  111. 

Nucula  grayi,  T.  Woods  (non  D'Orbigny),  P.R.S.Tas.,  1877, 
p.  55. 

Nucula  iutnida,  Tate,  Lam.  L,  1886,  p.  127,  pi.  vi.,  figs.  Bn,  Qb, 

Observations, — I  regret  tha^t  I  am  at  present  unable  to  give  as 
thorough  an  account  of  this  species  as  I  should  like,  but  failing 
completeness  the  following  are  the  facts  that  have  been  made 
out : — Nucula  grayi^  D^Orbigny,  was  recorded  as  a  living  Tasma- 
nian  shell  by  the  late  Rev.  J.  K  T.  Woods  in  1877,  when  he  gave 
the  following  very  brief  description  : — "  Ovate,  very  transverse, 
acuminate  at  both  ends,  thin,  inflated,  very  smooth,  olive  and 
shining.  Very  rare.  Long  Bay.  Rev.  H.  D.  Atkinson.^'  This 
description  seems  to  me  to  have  an  uncommonly  Leda-like  aspect 
and  does  not  at  all  indicate  to  my  mind  a  shell  of  the  type  of  that 
now  living  in  Port  Phillip  Bay,  to  which  apparently,  unfortu- 
nately, the  name  of  N,  grayi  has  become  attached. 

The  original  description  as  given  by  D^Orbigny  in  1846  is  as 
follows  : — "  N.  testa  ovali  subtrigona  laevigata  crassa  compressa, 
epideimide    fuscoviridescenti ;    latere    buccali    brevi,   truncato. 
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complanato ;  latere  anali  elongato  subangulato.  Longeur  dix 
millimetres."  I  cannot  regard  this  as  identical  witli  the  shell 
described  by  Tenison  Woods.  I  am  also  unable  to  make 
Sowerby's  description  of  N.  gra}%  given  in  Reeve's  Conchologia 
Iconica,  fit  our  living  species.  The  description  given  is  as 
follows  : — "  Shell  ovate,  very  transverse,  slightly  acuminated  at 
both  ends,  thin,  rather  inflated,  very  smooth,  olive;  posterior 
side  produced ;  dorsal  area  compressed,  elevated  sub-aliform,  end 
acuminated  ;  anterior  side  a  little  produced,  cuneated  ;  lunule 
short,  defined."  Recorded  from  South  America  by  D'Orbigny 
and  from  New  Zealand  on  the  authority  of  Cuming.  The  Nucula 
at  present  living  in  Port  Philip  Bay  is  not  at  all  uncommon 
when  dredging  about  the  neighbourhood  of  Brighton  or  MordL 
alloc.  On  several  occasions  living  specimens  have  been  obtained 
as  well  as  numerous  single  valves.  Having  made  very  careful 
comparisons  between  this  living  species  and  our  very  common 
eocene  and  miocene,  and,  according  to  Professor  Tate,  also  older 
pliocene  fassil,  I  am  forced  to  the  conclusion  that  there  is  not 
the  slightest  difference  between  them  worthy  of  the  name,  and  I 
have  therefore  no  hesitation  whatever  in  again  upholding  their 
identity.  A  fact  worthy  of  note,  in  my  opinion,  is  that  the 
Spring  Creek  fossils  are  those  which  show  the  most  marked 
divergence  from  the  living  form,  whereas  those  from  the  eocene 
beds  of  Muddy  Creek  and  Mornington,  which  belong  to  a  higher 
horizon  in  the  series,  according  to  the  opinion  held  by  Mr.  T.  S. 
Hall  and  myself,  are  absolutely  identical,  as  is  also  the  case  with 
the  miocene  fossil,  though  it  is  noticeable  that  the  latter  reached 
somewhat  larger  dimensions  than  those  hitherto  obtained  in  the 
living  state.  The  fossil  form  was  first  examined  by  the  Rev  J. 
K  T.  Woods  in  1876,  when  he  described  it  as  a  new  species 
under  the  name  of  N.  tumida^  remarking  that  it  was  '*  not  unlike 
the  Tasmanian  N,  f^ayi^  Sow.,  but  more  tumid  and  conspicuously 
sulcate."  Subsequently  Professor  Tate,  when  dealing  with  the 
Tertiary  Lamellibranchs,  accepted  Tenison  Woods'  species  and 
agreed  with  him  as  to  its  differences  from  the  living  Tasmanian 
species.  Both  the  Rev.  J.  E.  T.  Woods  and  Professor  Tate  have, 
liowever,  overlooked  the  fact  that  the  name  Nucula  tumida  had 
already  been  preoccupied  by  Mr.  Hinds  for  a  living  shell  obtained 
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whilst  dredging  in  the  Straits  of  Malacca.*  So  that  under  the 
circumstances  it  would  hardly  be  wise  to  retain  the  name 
N.  tumida  for  our  fossil,  as  the  living  shell  under  that  name  is  a 
very  distinct  species.  Now,  whatever  may  be  the  right  name  to 
apply  to  our  living  Nucula,  I  have  very  grave  doubts  about  its 
identification  with  N.  grayi^  D'Orb.,  being  correct,  and  I  have 
up  to  the  present  been  entirely  unable  to  satisfy  myself  as  to 
what  it  should  ba  Our  fossil  form,  in  my  opinion,  must  partici- 
pate in  the  same  name  as  'the  living  form,  and  as  vagueness  and 
uncertainty  surrounds  the  latter,  and  as  the  former  is  obviously 
in  want  of  a  name,  the  simplest  way  out  of  the  difficulty  for  the 
present,  though  perhaps  not  the  wisest^  is  to  propose  for  our 
common  fossil,  figured  and  described  in  the  above  quoted  works, 
the  new  name  of  Nucula  tenisoni^  the  specific  name  attached  being 
a  tribute  to  the  late  Rev.  J.  £.  T.  Woods,  whose  researches  in 
Australian  Tertiary  Palaeontology  are  well  known  to  all  colonial 
geologists. 

102.  Leda  brebrecostata,  T.  Woods. 

* 

Z.  crebrecostata,  T.  Woods,  P^RS.Tas.,  1876,  p.  112. 
Nuculana  crebrecostata^  R.  Etheridge,  jun.,  Cat.  Aust.  Fos8.i 
1878,  p.  155. 
Z.  crcbrecostatOy  Tate,  Lam.  I.,  1886,  p.  133,  pi.  v.,  figs.  5a,  hb* 

103.  Pectunculus  cainozoicus,  T.  Woods. 

Cuculhea  cainozoica^  T.  Woods,  P.R.S.Tas,  1876,  p.  111. 

Pectunculus  cainozoicus^  Tate,  Lam.  I.,  1886,  p.  136,  pi.  x., 
figs.,  8rt,  8^. 

Z/.,  R.  M.  Johnston,  Geo.  Tas.,  1888,  pi.  xxxi.,  figs.  13, 
13fl,  13^. 

104.   Pectunculus  laticOStatUS,  Quoy  and  Gaimard. 

P.  laticostatus^  Quoy  and  Gaimard,  Voy.  de  I'Astrol.,  vol.  iii., 
p.  466,  pi.  Ixxvii.,  figs.  4-6,  1835. 

P,  laticostatus,  McCoy,  Prod.  Pal.  Vic,  Dec.  XL,  1875,  p.  26, 
pi.  xix.,  figs.  10-14. 

•P.Z.S.,  1843,  p.  98,  and  Voy.  H.M.S.  '•  Sulphur,"  MoIluBca,  1844,  p.  63,  pi.  xviii.,  fig.  fi. 
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F,   maccoyii,  R.   M.  Johnston,   P.R.S.Tas.,    1884,  p.  199,  and 
Geo.  Tas.,  1888,  p.  235,  pi.  xxxi.,  figs.  1-1^. 
P.  laticostatus,  Tate,  Lam.  I.,  1886.  p.  137. 
P.  maccoyii,  Tate,  loc,  cit, 

105.  Cucullaea  corioensis,  McCoy. 

C  corioensis,  McCoy,  Prod.  Pal.  Vic,  Dec.  IT  I.,  1876,  p.  32, 
pi.  xxvii.,  tigs.  3-5^. 

C,  corioensis,  Tate,  Lam.  I.,  1886,  p.  144. 

C.  coriensis,  R.  M.  Johnston,  G^o.  Tas.,  1888,  p.  235,  pi.  xxix., 
figs.  4,  4<7. 

106.  Tpigonia  semiunduiata,  McCoy. 

y.  semiunduiata,  McCoy,  Greo.  Mag.,  vol.  iii.,  p.  481,  and 
Prod.  Pal.  Vic,  Dec.  IL,  1875,  p.  22,  pi.  xix.,  figs,  4,  5. 

T.  semiunduiata,  Tate,  Lam.  I.,  1886,  p.  145. 

T.  semiunduiata,  R.  M.  Johnston,  Geo.  Tas.,  1888,  p.  235, 
pi.  xxix.,  fig.  5. 

107.  Crassatella  oblonga,  T.  Woods. 

C  obionga,  T.  Woods,  P.R.S.Tas.,  1875,  p.  25,  pi.  iL,  ^g,  11, 
C  oblonga,   R.   M.   Johnston,  Geo.  Tas.,  p.    234,    pi.   xxix,, 

figs.    1,   1(7. 

Observations. — This  species  is  also  recorded  by  Professor  Tate 
as  occurring  in  the  raiocene  beds  at  Muddy  Creek,  Victoria,  and 
in  the  oyster  beds  of  the  North-west  Bend,  River  Murray.  My 
examination  of  the  Table  Cape  specimens  enables  me,  however, 
to  assert  positively  that  the  Muddy  Creek  shells  are  very  distinct 
indeed,  and  the  differences  are  such  that  to  my  mind  they 
necesitate  the  description  and  renaming  of  the  Victorian  species, 
which  I  hope  to  undertake  in  my  next  palaeontological  paper. 

108.  Crassatella  aphrodlna,  T.  Woods. 

C.  aphrodina,  T.  Woods,  P.R.S.Tas,  1875,  p.  24,  pi.  iii.,  fig.  12. 

C.  aphrodina,  Tate,  Lam,  L,  1886,  p,  147. 

C.  aphrodina,  R.  M.  Johnston,  Geo.  Tas.,  p.  234,  pi.  xxix., 
fig.  2. 

Observations. — There  is  only  one  specimen  among  the  Crassa- 
tellas  before  me  which  seems  to  correspond  with  the  figures  and 
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dMcriptions  as  referted  to  ftbpve,  and  in  tb«  abaenoe  of  sufflcieat 
Duterul  I  un  ooable  to  speak  veiy  defiiiit«lj,  but  am  somewluit 
inolined  to  think  that  this  is  hardly  a  valid  species,  and  that  it 
may  prove  to  be  but  a  varietal  fonn  of  C.  oblonga,  T.  Woods. 

109.  Mytilloardia  platyoostato,  B.  M.  Jc^astoQ. 

M.  flatycostata,  B.  M.  Johnston,  F.R.S.Tas.,  1879,  p.  40. 
M.  platyeostata,  Tate,  I^m.  I.,  1886,  p.  160. 

110.  Cardlta  graoilioostata,  T.  Woods. 

C.  gnuUieostata,  T.  Woods,  f.ILSTss.,  1876,  p.  112. 

C.  gradlicostata,  Tate,  Lam.  I.,  1886,  p.  151i,  pi.  ii.,  tigs.  6,8. 

OiservatioMS. — This  species  was  recorded  by  Mr.  J.  Dennant 
in  1888  as  occurring  in  the  older  beds  at  Alud<ly  Creek,  Victoria 
[T.E.S.8.A,  vol  xL,  1888,  p.  50]  ;  subsequently  iMi-.  T.  a  Hall 
Mid  I  recorded  it  in  our  paper  on  Die  Older  Tertiariesof  the 
Soathem  Portion  of  the  Moorabool  Valley  [F.R.S.Vic,  vol  iv., 
n.B.],  the  idwtafioation  being  made  for  ns  by  Mr.  Dennant. 
ITpon  lookdag  up  the  Moorabool  Yalley  specimens  so-named,  I 
find  that  they  were  wrongly  identified,  and  ought  to  have  been 
regarded  as  C.  polynema.  In  view  of  this  I  cannot  but  feel  some 
doubt  about  the  Muddy  Creek  record,  which  should,  I  think,  be 
further  contirmed  or  else  withdrawn  from  the  lists.  It  ia  satis- 
factory, however,  that  I  am  now  io  a  position  to  record  the 
occurrence  of  typical  examples  of  C.  gracilicoslata  from  the 
eocene  beds  at  Birregutra,  whence  it  was  obtained  in  material 
kindly  forwarded  to  my  friend  Mr.  T.  S.  Hall  by  Mr.  Alex. 
Puraell.  Having  before  me  undoubted  examples  of  the  species 
from  Table  Cape,  its  type  locality,  and  having  made  careful 
comparisons  to  the  minutest  detail  between  these  and  the 
Birregurra  shell,  I  have  no  hesitation  whatever  in  giving  this  as 
the  only  Victorian  locality  as  yet  known  to  me. 

111.  Cardita  scabrasa,  Tate. 

Id.,  Tate,  Lam.  I.,  1886,  p.  152,  pi.  ii.,  fig.  4. 

Observatiom. — The  validity  of  this  species  is,  I  think,  a  matter 
of  extreme  doubt,  and  further  investigation  may  prove  that  it  is 
but  a  small  form  of  C.  gradlicostata,  T.  Woods.     My  attenti(»i 
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was  drawn  to  this  shell  by  the  fact  that  a  Table  Cape  specimen 
had  been  so  named  in  the  collection  of  the  Ballarat  School  of 
Mines,  and  upon  examination  I  found  it  to  be  identical  witli  a 
form  in  the  Atkinson  collection  which  I  had  regarded  merely  as 
a  youn^  and  well-preserved  example  of  C  gracilicostata.  Further, 
upon  going  over  the  descriptions  and  figures  of  these  two  species 
given  by  Professor  Tate,  their  extreme  closeness,  if  not  absolute 
identity,  seems  to  be  apparent. 

112.  Cardita  tasmanica,  Tate. 

Id.y  Tate,  Lam.  I.,  1886,  p.  154,  pi.  xii.,  fig.  13. 

113.  Lucina  planatella,  Tate. 

Id,,  Tate,  P.RS.Tas.,  1884,  p.  229,  and  T.R.S.S.A.,  1886, 
pi.  xii.,  tig.  11,  and  Lam.  II.,  p.  146. 

114.  Diplodonta  subquadrata,  Tate. 

Id.,  Tate,  Lam.  IL,  1887,  p.  147,  pi.  xiv.,  figs.  10a,  10^. 

///.,  R.  M.  Johnston,  Geo.  Tas.,  p.  234,  pi.  xxxii.,  figs.  14,  14tf. 

115.  Chama  lamellifera,  T.  Woods. 

Id,,  T.  Woods,  P.R.S.Tas.,  1876,  p.  114. 

Id.,  Tate,  Lam.  II.,  1887,  p.  149,  pi.  xiv.,  fig.  5tf,  5^. 

Ooservatiofis, — Tenison  Woods,  in  giving  the  dimensions  of 
this  species,  says  : — "  Largest  specimens  about  lat.  24  by  22  and 
18  mm.  thick."  Professor  Tate  states  that  they  rarely  exceed 
twenty  millimetres  of  diameter.  Several  examples  in  the  present 
collection  do  not  conform  to  these  dimensions,  and  a  special 
feature  of  the  majority  is  the  extreme  thickening  of  the  shelL 
There  are  six  examples  above  the  dimensions  given  by  Tenison 
Woods,  ranging  for  their  antero-posterior  diameter  from  25  mnL 
to  38  mm.,  and  giving  an  average  of  a  little  over  30*5  mm.,  for 
their  dorso- ventral  diameter  from  22  mm.  to  29  mm.,  or  an 
average  of  25  mm.,  and  in  the  thickness  of  the  shell  they  run 
from  2  mm.  to  8  mm. 

116.  Chamostrea  albida,  Lamarck. 

C.  albida,  Lamarck,  Anim.  Sans.  Vert.,  vol.  vi.,  p.  96,  1819. 
C  crassa,  Tate,  P.RS.Tas.,  1884,  p.  228. 
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C.  alHda,  Tate,  Lanu  II.,  1887,  p.  149. 

Observations, — ^A  single  left  valve  of  this  species  has  been 
already  recorded  from  the  eocene  beds  of  Table  Cape  on  the 
authority  of  Professor  Tate^  f oonded  upon  a  specimen  collected  by 
Mr.  R.  M.  Johnston.  There  is  a  single  right  valve  in  the  present 
collection,  the  state  of  which  gives  rise  to  an  element  of  doubt, 
and  suggests  the  possibility  that  it  may  have  accidentally  become 
entangled  in  some  of  the  detritus  of  the  shore  line.  Upon 
questioning  Mr.  Atkinson  as  to  yrh&te  this  shell  was  collected,  he 
said  that  he  could  not  be  certain  that  it  was  obtained  in  situ,  and 
thought  that  it  might  probably  have  been  included  from  beach 
material.  I  shall  be  very  glad  to  receive  any  further  information 
which  may  tend  to  prove  or  disprove  with  certainty  the  occur- 
rence of  this  species  as  a  fossil  in  these  beds.  Additional  colour 
is  lent  to  this  doubt  by  the  presence  in  the  collection  of  the  shelly 
tube  of  a  marine  worn),  a  living  spedes,  evidently  included  among 
the  fossils  acoid^itally,  for  it  is  still  in  a  very  fresh  condition, 
despite  a  certain  amount  of  erosion  suffered  on  the  beach.  Also 
by  the  record  by  Mr.  R.  M.  Johnston  of  Ana  trapezia,  Deshayes, 
as  a  Table  Cape  fossil,  subsequently,  however,  expunged  from  the 
list. 

117.  Capdium   septuagenarium,  Tate. 

My  Tate,  Lam.  IL,  1887,  p.  151. 

/</.,  R.  M.  Johnston,  Geo.  Tas.,  p.  234,  pi.  xxxii.,  figs.  1, 
15  and  16. 

118.  Chlone   allporti,  T.  Woods. 

Fenus  allporti,   T.    Woods,   P.R.S.Tas.,    1875,  p.  26,  pi.  iii., 

fig.  10. 

Chione  allporti,  Tate,  Lam.  XL,  1887,  p.  154. 

Venus  allporti,  R.  M.  Johnston,  Geo.  Tas.,  p.  234,  pi.  xxxii., 
figs.  2  and  3. 

119.  Chione   multilamellata,  Tate. 
Id,,  Tate,  Lam.  IL,  1887,  p.  154. 

120.  Chione  hormophora,  Tate. 

C  {Timoclea)  homiophora,  Tate,  RR.S.Tas.,  1884,  p.  230,  and 
Lam.  IL,  1887,  p.  155,  pi.  xv.,  figs,  \a-\b. 
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121.  Chione  cainozoica,  T.  Woods. 

C.  cainozoica,  T.  Woods,  P.R.S.Tas.,  1876,  p.  113. 
C.  cainozoica^  Tate,  Lam.  II.,  1887,  p.  156,  pi.  xvi.,  figs.  Za-Zb, 
C.  cainozoica,  R.  M.  Johnston,  Geo.  Tas.,  p.  233,  pi.  xxxii.,  figs. 
8,  8t7,  11  and  11a. 

122.  Chione  propinqua,  T.  Woods. 

C.  propinquay  T.  Woods,  P.R.S.Ta8.,  1876,  p.  113. 

Observations. — The  specimens  attributed  to  Tenison  Woods' 
species  by  Professor  Tate  as  occurring  in  the  "  lower  and  upper 
beds  at  Muddy  Creek,  but  common  in  the  latter  only,"  do  not  in 
my  opinion  belong  to  the  same  species  as  the  Table  Qape  speci- 
mens, and  on  that  account  the  Victorian  fossil,  which  is  a  very 
characteristic  miocene  form,  stands  in  need  of  a  name.  In  order 
to  clear  up  the  confusion  surrounding  this  species  I  intend,  in  my 
next  paper,  to  redescribe  and  rename  the  Victorian  miocene  fossil, 
with  full  particulars  as  to  the  points  wherein  it  differs  from  the 
Table  Cape  species. 

123.  Cytherea  tenuis,  Tate. 

C  tenuis^  Tate,  Lam.  II.,  1887,  p.  159,  pi.  xiv.,  fig.  16. 

C  eburnea  ?,  Johnston  (non  Tate),  Geo.  Tas.,  p.  233,  pi.  xxxii., 
figs.  9,  9fl. 

Observations. — The  shell  recorded  and  tigure<l  by  Mr.  R.  M. 
Johnston  as  Cytherea  eburnea^  Tate,  does  not  appear  to  be 
Professor  Tate's  species,  but  may  probably  represent  C  tenuis^ 
Tate. 

124.   Dosinia  densilineata,  sp.  nov.  PI.  IV.,  figs.  5,  6  and  7. 

Shell  orbicular,  thin  to  thick,  varying  from  about  -5  mm.  or  less 
in  young  shells  to  3  mm.  in  thickness  in  the  adult  form  ;  fairly 
convex,  most  marked  in  the  umbonal  region,  maximum  con- 
vexity situated  about  one-third  the  length  of  the  umbo-ventral 
diameter  from  the  dorsal  margin  in  about  the  middle  line  of  the 
shell.  Umbones  well  defined,  regularly  convexly  incurved 
obliquely  towards  the  anterior  end,  from  which  they  are  situated 
about  one- third  the  length  of  the  shell. 

Lunule  elongate  cordate,  deeply  depressed,  finely  and  closely 
lamellose.     The  shell  immediately  anterior  to  the  umbo  and  in 
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the  neighbourhood  of  the  limule  is  markedly  concave  to  a  little 
beyond  the  lower  end  of  the  lunule,  thence  the  anterior  mai^gin 
is  regularly  convex  and  protruding  well  forward  before  joining 
1^  convex  ventral  margin;  post^orsally  flat  on  the  dorsal 
snr&ce,  but  the  margin  is  slightiy  convexly  rounded  to  meet  the 
ventral  margin  with  which  it  forms  a  very  obtuse  angle. 

Externally  the  valves  are  ornamented  with  very  numerous 
dose-set  concentric  ridges,  which  are  flat  medially,  but  on  account 
of  being  set  somewhat  obliquely  appear  slightly  acutely  elevated 
towards  the  umbo,  becoming  distinctly  lamellose  anteriorly  and 
posteriorly,  the  lamelln  being  directed  towards  the  v^itral  mar- 
gin and  being  most  highly  elevated  along  the  posterior  and 
anterior  slopes  of  the  valva  The  concentric  ridges  become 
slightly  broader  towards  the  ventral  margin,  the  intervening 
grooves  are  comparatively  shallow  and  very  much  narrower  than 
the  ridges,  usually  considerably  less  thim  one-half  their  width, 
and  becoming  broader  as  Uie  ridges  become  lamellose.  The 
number  of  concentric  ridges  in  more  than  half  a  dosen  specimens 
of  about  the  same  dimensions  as  Dosinia  johnstoni^  Tate,  namely* 
29  mm.  by  27  mm.,  average  forty-nine  in  ten  millimetres  from 
the  ventral  margin ;  in  specimens  of  larger  dimensions  they  be- 
come gradually  less  in  number,  and  in  the  largest  specimen  yet 
to  hand,  which  measures  62  mm.  by  57  mm.,  we  have  only 
eighteen  concentric  ridges. 

Both  ridges  and  grooves  very  finely,  regularly,  and  closely  con- 
centrically striate,  the  stri»  of  the  grooves  becoming  distinctly 
lamellose  vent  rally  and  laterally,  usually  more  distinct  at  the 
posterior  end.  Internally  the  hinge  is  thick  and  strong  in  the 
adult  form,  with  a  well-defined  and  deep  ligamental  area  post- 
dorsally ;  the  hinge  of  the  right  valve  bearing  three  strong 
cardinal  teeth,  the  middle  one  being  slightly  bifid,  whilst  the 
posterior  one  is  more  distinctly  so;  there  are  also  two  rudi- 
mentary anterior  lateral  teeth  at  the  base  of  the  lunular  area ; 
the  left  valve  also  carries  three  strong  cardinal  teeth,  the  middle 
one  only  being  slightly  bifid,  and  one  strong  anterior  lateral 
tooth.  The  pallial  sinus  is  very  broad  at  the  base  and  deeply 
protruding  into  the  shell  horizontally  and  vertically  beyond  the 
centre  of  the  valve,  apex  usually  convexly  rounded,  occasionally 
acutely  angular. 
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Dimensions, — Average  dimensions  of  the  Table  Cape  specimens : 
Antero-posterior  diameter,  29  mm. ;  umbo-ventral  diameter,  27 
mm. ;  thickness  through  both  valves,  15  mm. 

Average  dimensions  of  Spring  Creek  specimens  : — Antero-pos- 
terior diameter,  50  mm. ;  umbo-ventral  diameter,  45  mm. ;  thick- 
ness through  single  valve,  12*5  mm. 

The  largest  specimen  yet  to  hand  is  from  the  Spring  Creek 
beds,  which  gives  the  following  measurements : — Antero-posterior 
diameter,  62  mm. ;  umbo-ventral  diameter,  57  mm. ;  thickness 
through  the  single  valve,  15  mm. 

Locality, — Eocene  beds  of  Table  Cape,  Tasmania.  Seven  double 
valves  and  a  single  valve.  Common  in  the  lower  eocene  sandy 
beds  of  Spring  Creek,  near  Geelong,  and  the  lower  beds  of 
Maude,  Moorabool  Valley ;  also  from  the  eocene  limestone  at 
Waum  Ponds  (McCann's  Quarry). 

Observations, — This  species  is  obviously  closely  related  to  Do- 
sinia  johnstoni,  Tate,  better  proof  of  which  we  could  not  have 
than  the  fact  that  Professor  Tate  himself  has  recorded  this  very 
characteristic  miocene  species  as  occurring  in  the  eocene  beds  of 
Table  Cape  and  Spring  Creek.  The  eocene  and  miocene  shells 
seem  to  me  however  to  be  sutficiently  distinct,  after  long  and 
minute  study,  to  warrant  the  description  and  the  application  of  a 
new  name  to  the  eocene  form. 

In  the  first  place,  an  important  difference  between  the  herein* 
described  species  and  D,  johnstoni^  Tate,  and  one  which  the  most 
casual  observer  can  hardly  fail  to  detect  at  first  sight,  is  the  very 
much  closer,  finer,  and  even  more  regular  concentric  ridging.  In 
Professor  Tate's  description  of  D,  johnstoni  he  states  that  the 
concentric  ridges  are  "separated  by  linear  deep  sulci  (about 
twenty  in  a  breadth  of  ten  millimetres  measured  from  the 
ventral  margin)."  As  the  Table  Cape  shells  are  not  very  far 
removed  in  dimensions  from  those  given  by  Professor  Tate  for 
D,  johnstom\  they  will  serve  as  a  reliable  basis  upon  which  the 
contrast  of  the  concentric  ornamentation  may  be  indicated. 
These  Tasmanian  examples  give  an  average  of  forty-nine  grooves 
in  the  10  mm.  from  the  ventral  margin  as  against  the  above.  In 
the  examination  of  the  Table  Cape  examples  a  noticeable  feature 
is  that  as  the  specimens  increase  in  dimensions  the  concentric 
ridges  tend  to  become  slightly  less  in  number.    This  latter  feature 
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is  still  farther  brought  out,  and  to  a  much  more  marked  degree, 
by  the  larger  shells  from  Spring  Creek,  thus  in  the  largest  speci- 
mens (62  mm.  by  57  mm.)  yet  to  hand  from  this  locality  we  have 
only  eighteen  concentric  ridges  in  the  ten  millimetres  from  the 
ventral  margin.  In  addition,  the  lunule  of  />.  densilineata  is 
larger,  longer  and  more  depressed,  the  umbo  is  more  markedly 
incurved  and  very  much  more  inflated,  and  situated  further  back 
from  the  anterior  margin.  Viewed  from  the  dorsal  margin  the 
outline  is  much'  more  convex  medially  and  flatter  laterally.  These 
characters  seem  to  me  ample  to  distinguish  this  shell  as  a  good 
species.  During  the  study  of  this  species  I  have  not  neglected 
to  compare  it  with  many  actual  examples  of  living  species  of  the 
genus.  In  the  National  Museum,  Melbourne,  there  are  upwards 
of  forty  species  of  Dosinia,  which,  through  the  kindness  of  Mr. 
W.  Kershaw,  I  have  had  an  opportunity  of  examining,  and  I 
take  occasion  now  to  tender  him  my  best  thanks.  Of  the  living 
species  hitherto  examined,  that  which  seems  to  me  closest  related 
to  D,  densilineata^  particularly  the  larger  Spring  Creek  represen- 
tatives, is  D.  lamellata^  Reeve,  from  North  Australia,  but  our 
fossil  species  differs  from  this  mainly  in  that  the  antero-posterior 
diameter  is  proportionately  longer,  and  that  the  anterior  and 
posterior  slopes  are  flatter,  these  characters  giving  a  very 
different  aspect  to  the  shell.  Further,  the  lunule  of  Z>.  densili- 
neata is  much  longer  and  somewhat  flatter,  though  about  the 
same  breadth,  the  umbo  is  more  inflated,  and  the  concentric 
ridging  is  stouter  in  the  umbonal  reofion  and  not  finely  lamellose 
as  in  the  recent  species ;  medially  the  ornament  is  somewhat 
similar  in  both  the  fossil  and  recent  species,  consisting  of  flat 
concentric  ridges  becoming  distinctly  lamellose  laterally,  also 
lamellosely  ornamented  near  the  ventral  margin,  but  the  inter- 
vening grooves  are  shallower  in  the  fossil  shell.  Mr.  T.  S.  Hall 
and  I  have  also  recorded  this  species  as  D,  johnstoni  from  the 
eocene  beds  of  Maude,  and  I  now  take  this  opportunity  of 
correcting  that  record.  In  view  of  the  above  it  should  now 
stand  as  D.  densilineata,  A  further  point  worthy  of  note  in  a 
Tasmanian  representative  of  this  species  lent  me  by  the  Ballarat 
School  of  Mines  is  that  when  somewhat  slightly  decorticated 
exceedingly  fine,  close,  and  regular  radial  riblets  are  rendered 
visible.     I  have  also  been  able  to  determine  with  certainty  this 
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feature  in  some  of  the  Victorian  shells,  but  owing  to  their  good 
state  of  preservation  it  is  rarely  noticeable ;  .  on  the  other  hand, 
even  with  worn  and  decorticated  examples  of  D.johnstoni^  I  have 
hitherto  been  entirely  unable  to  detect  anything  of  this  kind  in 
that  species.     The  type  of  this  species  is  in  my  own  collection. 

125.  Tellina  cainozoica,  T.  Woods. 

Id,,  T.  Woods,  P.R.S.Tas.,  1876,  p.  113. 

/</.,  Tate,  Lam.  II.,  1887,  p.  164,  pi.  xviii.,  tig.  5. 

126.  Zenatiopsis  fragilis,  sp.  nov.   Plate  IV.,  figs.  3  and  4. 

Shell  very  thin  and  fragile,  elongate  oblong,  much  depressed, 
anterior  end  very  short,  posterior  end  much  elongated. 

Dorsal  margin  straight  or  slightly  concave,  anterior  margin 
regularly  convex  to  about  the  anterior  extremity,  still  convex  but 
more  gradually  so  to  meet  the  ventral  margin,  which  is  straight 
or  slightly  convex  and  parallel  to  the  dorsal  margin  from  a  point 
slightly  posterior  to  a  line  passing  through  the  umbo  for  a 
distance  slightly  in  excess  of  half  the  full  length  of  the  shell, 
thence  the  margin  has  a  more  gradual  slope  up  to  the  posterior 
extremity  than  at  the  anterior  end,  thence  more  rapidly  convex 
to  join  the  dorsal  margin.  Anterior  gape  commences  immediately 
anterior  to  the  umbos,  while  the  posterior  gape  commences  slightly 
posterior  to  the  umbos,  the  ventral  margins  of  the  valves  being 
in  contact.  Valves  very  slightly  convex,  greatest  convexity 
situated  at  the  intersection  of  the  antero-posterior  diameter  and 
a  line  perpendicular  to  it  and  piissing  through  its  middle  point ; 
from  this  point  the  convex  slope  is  more  marked  dorsally  than 
vent  rally  and  only  just  appreciable  anteriorly  and  posteriorly. 
Umbo,  though  small,  is  prominent,  acute  and  incurved,  and 
situated  about  one-sixth  the  length  of  the  shell  from  the  anterior 
extremity.  Surface  ornamented  with  numerous  shallow  con- 
centric corrugations  of  the  shape  above  indicated,  and  fine,  close- 
set,  concentric  striations,  with  a  few  very  faint  radial  striations 
from  the  umbo  posteriorly. 

Dimensions, — Type,  antero-posterior  diameter,  33  mm. ;  dorso- 
ventral  diameter,  12  mm. ;  thickness  through  both  valves,  4  mm. 
Largest  specimen  yet  to  hand  measures  46  mm.  by  17  mm.,  with 
a  thickness  through  both  valves  of  7  mm. 
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Locality. — Eocene  beds  of  Tiible  Cape,  Tasmania.  Two  doable 
valves  and  a  rig^ht  valva 

OdservatioHs. — ^Tbis  iqpecies  has  been  confounded  by  Mr.  R.  M. 
Johnston  (Geo.  Tas.,  p.  233)  and  Professor  Tate  (Lam.  IL,  1B87, 
p.  172)  with  Zenatiopsis  angustata^  Tate^  from  which  however  it 
may  be  distinguished  by  its  much  greater  delicacy,  its  diflbreni 
shape,  straight  or  concave  dorsaj  margin,  parallel  ventral  margin, 
and  the  absence  of  the  general  posterior  attenuation  present  in 
that  species. 

12V.  MyodOPa  austraUs,  R.  M.  Johnston. 

M,  R.  M.  Johnston,  P.R.S.Tas.,  1879,  p.  46. 

Id.,  Tate,  Lam.  II,  1887,  pp.  174,  176,  pL  xvii,  figs.  10<i,  10^. 

128.  Myodopa  brevis,  Sowerby. 

Pandora  brems,  Sowerby,  App.  to  Stutchbury's  Sale  Cat.,  p.  3, 
fig.  2. 

Myodora  brevis,  K  A.  Smith,  Toy.  Chall.  Zoo.,  voL  xiii.,  1886, 
LameHibranchs,  p.  64. 

Myodora  aquilateraiis,  R.  M.  Johnston,  P.R.S.Tas.,  1879,  p.  40. 

Myodora  aquilateralis,  Tate,  Lam.  IL,  1887,  p.  176,  pi.  xvii., 
fig.  8. 

129.  Corbula  ephamilla,  Tate. 

C  sulcata^  McCoy  (non  Lamarck),  A.M.N.H.,  1866,  and 
Exhibition  Essay,  1866,  p.  19. 

C  sulcata,  T.  Woods  (non  Lamarck),  P.R.S.Tas.,  1874,  p.  16. 

C.  ephamilla,  Tate,  P.R.S.Tas,  1884,  pp.  213  and  229  ;  also 
Lam.  IL,  1887,  p.  176,  pi.  xviL,  figs.  \Za-\%c  and  14. 

Observations, — Sir  Frederick  McCoy  states  of  this  species  : — 
"  The  only  other  excessively  common  living  species  of  shell  in 
our  miocene  or  oligocene  beds  is  the  Corbula  sulcata.  Lam.,  of 
the  tropical  seas  of  the  west  coast  of  Africa,  whence  I  have 
procured  living  specimens,  so  that,  as  in  the  other  cases  of 
identity  of  species  spoken  of,  I  might  not  run  the  chance  of 
misleading  my  readers  by  erroneous  identifications  based  on 
comparisons  with  figures  or  descriptions  only."  Professor  Tate, 
however,  in  the  face  of  this  very  clear  decision,  says,  when 
naming  and  describing  our  fossil,  he  has  *'  no  means  of  ascer- 
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certaing  what  amount  of  reliance  is  to  be  placed  on  McCoy's 
determination." 

In  the  National  Museum,  Melbourne,  there  are  six  specimens 
labelled  Corbula  sulcata^  Lam.,  from  the  west  coast  of  Africa, 
wliich  are  most  likely  to  be  the  specimens  above  mentioned  by 
Sir  F.  McCoy.  Through  the  kindness  of  Mr.  W.  Kershaw,  of 
the  Museum,  I  have  been  enabled  to  examine  these  specimens 
closely  and  compare  them  critically  with  actual  examples  of  our 
fossil  species,  and  I  have  no  hesitation  in  expressing  that  in  my 
opinion  our  common  and  widely  ranging  fossil  is  specifically 
distinct  from  C.  sulcata^  Lam.,  and  therefore,  as  far  as  the 
present  investigation  goes,  C  ephamilia^  Tate,  should  stand  for 
our  fossil. 

130.  Panopsea  agnewi,  T.  Woods. 

Lyojtsia  a^netvi,  T.  Woods,  P.R.S.Tas.,  1875,  p.  25,  tig.  13. 
Fanopaa  agnetvi,  Tate,  Lam.  IL,  1887,  p.  179. 

131.  Solecuptus  legrandi,  T.  Woods. 

S,  legrandi,  T.  Woods,  P.R.S.Tas.,  1875,  p.  25,  ^g.  U. 
S.  legrandi,  Tate,  Lam.  IL,  1887,  p.  181,  pi.  xvii.,  fig.  15. 
6'.   legrandi,  R.  M.  Johnston,  Geo.  Tas.,   p.   233,  pi.   xxxii., 
^g.  18. 

BRACHIOPODA. 

132.  Waldheimia  grandis,  T.  Woods. 

W.  grandis,  T.  Woods,  Trans.  PhO.  Soc.  S.A.,  1865,  pi.  ii., 
fig.  1. 

IV,  gambierensis,  R.  Etheridge,  jun.,  A.M.N.H.,  1876,  vol. 
xvii.,  p.  19,  pi.  ii.,  fig.  4. 

W.  grandis,  Tate,  Trans.  PhU.  Soc.  S.A.,  1880,  p.  13,  pL  xi., 
figs.  3  and  4. 

133.  Waldheimia  garibaldiana,  Davidson. 

Terebratula,  sp.,  Sturt,  Two  Expeditions  in  S.A.,  vol.  ii., 
pi.  iii.,  ^g,  15,  1834. 

Terebratula  compta,  T.  Woods  (non  Sowerby),  Geo.  Obs.  in 
S.A,  p.  74,  wdct.,  1862. 
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Waldheimia  garibaldiana^  Davidson,  Oeologist,  voL  v.,  p.  466, 
pi.  xxiv.,  fig.  9,  1862. 

Waldheimia  imbricata,  T.  Woods,  Trans.  PhU.  Soc.  a  A.,  1865, 
fig.  3,  and  P.R.S.N.S.W.,  1878,  p.  79,  fig  1. 

Waldheimia  garibaldiana^  B.  Etheridge,  jun.,  A.M.N.H.,  vol. 
xviL,  p.  17,  pi.  L,  fig.  2,  1876. 

Waldheimia  madropora^  M.cOoiyf  Prod.  Pal  Vie,  Dec.  Y., 
pi.  xliiL,  figs  4  and  6. 

Waldheimia  garibaldiana,  Tate,  Trans.  PhU.  Soc.  S.A.,  1880, 
p.  7,  pi.  xL,  figs.  larAc. 

Waldheimia  garibaldiana^  Johnston,  Qeo,  Tas.,  p.  232,  pL 
xxxiiL,  fig.  13. 

134.  Terebratula  vitpeoides,  T.  Woods. 

T.  vitreoidesy  T.  Woods,  P.R.S.N.S.W.,  1878,  p.  78,  figs.  ia-Ad. 
T.  vitreoides,  Tate,  Trans.  PhiL  Soc  S.A.,  1880,  p.  5,  pi.  viil, 
figs.  5a,  bby  and  pL  x.,  figs.  7a,  7b. 

T.  vitreoideSy  Johnston,  Geo.  Tas.,  p.  232,  pL  xxxii,  fig.  14. 

135.  Terebratulina  sooulari,  Tata 

7!  scoulari,  Tate,  Trans.  niiL  Soc.  S.A.,  1880,  p.  19,  pL  viiL, 
figs.  3a-3^. 

T,  scoulari^  Johnston,  Geo.  Tas.,  p.  232,  pi.  xxxiii.,  fig.  2. 

136.  Tepebratella  tepperi,  Tate. 

r.  tepperi,  Tate,  Trans.  Phil.  Soc.  S.A.,  1880,  p.  21,  pi.  ix., 
tigs.  %a-%c, 

T,  tepperi^  Johnston,  Geo.  Tas.,  p.  232,  pi.  xxxiii.,  fig.  6. 

137.  Magasella  compta,  Sowerby. 

Terebratella  compta^  Sowerby,  in  Strezlecki^s  Phys.  Desc.  of 
N.S.W.,  etc.,  1845,  p.  297,  pi.  xix.,  fig.  4. 

Terebratella  compta,  T.  Woods,  Trans.  Phil.  Soc.  S.A.,  1865, 
fig.  4,  a — e, 

Terebratella  compta,  R.  Etheridge,  jun.,  A.M.N.H.,  1876,  p.  19, 
pi.  ii.,  fig.  5. 

Magasella  compta,  Tate,  Trans.  Phil.  Soc.  S'.A.,  1880,  p.  23, 
pi.  X.,  figs.  6a-6^. 
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Maga  sella  woods  tana  ^  Tate,  op,  cit.,  pp.  24,  25,  pi.  x.,  figs. 
Za-Zd. 

Observations.  — This  is  a  somewhat  variable  species,  and  after 
examining  162  specimens  from  various  localities  I  cannot  see 
that  any  useful  purpose  is  served  in  retaining  M,  woodsiana  as 
specifically  distinct  from  the  other  forms,  as  there  are  so  many 
gradations  between  them  that  it  becomes  a  matter  of  impossi- 
bility to  separate  them  into  two  distinct  species. 

138.  Rhynchonella  squamosa,  Hutton. 

R.  squamosa,  Hutton,  Cat.  Tert.  Moll.  N.Z.,  p.  37,  1873. 

R.  lucida,  McCoy,  etc.,  non.  Gould,  see  R.  Etheridge,  jun.,  Cat. 
Austr.  Foss.,  1878,  p.  151. 

R,  squamosa,  Tate,  Trans.  Phil.  Soc.  S.A.,  1880,  p.  27,  pi  ix., 
tigs.  9<7,  9^,  also  Trans.  Roy.  Soc.  S.A.,  1885,  p.  94. 

R,  squamosa^  Johnston,  Geo.  Tas.,  p.  233,  pi.  xxxiii.,  fig.  12. 

ECHINODERMATA. 
139.  Conoclypeus  rostratus,  Tate. 
C.  rostratus,  Tate,  P.R.S.N.S.W.,   1893,  p.  194,  pi.  xiii.,  fig.  1. 

a 

140.   Lovenia  forbesi,  Woods  and  Duncan. 

Var.  ivoodsi,  R.  Etheridge,  jun. 

Spatangus  hoffmanni,  Sturt  (non  Goldfuss),  Two  Exped.  in 
S.A.,  1834,  pi.  iii.,  tig.  10. 

Spatangus,  sp.,  Forbes,  "  Lectures  on  Gold,"  etc.,  London,  D. 
Bogue,  1852. 

spatangus  forbesi,  McCoy,  M.S. 

Hemipatagus  forbesi,  McCoy,  M.S. 

Spatangus  forbesi,  T.  Woods,  Geo.  Obs.  in  S.A.,  1862,  p.  75, 
woodcut. 

Hemipatagus  forbesi.  Woods  and  Duncan,  A.M.N.H.,  1864, 
ser.  3,  vol.  xiv.,  p.  165,  pi.  vi.,  tig.  3,  e-f 

Hemipatagus  forbesi,  Laube,  Akad.  d.  Wiss.  Wien,  1869, 
vol.  lix.,  p.  193,  figs  4-4^. 

Hemipatagus  woodst,  R.  Etheridge,  jun.,  Q.J.G.S.,  1875,  vol. 
xxxi.,  p.  445,  pi.  xxL,  tigs.  1,  7. 

Hemipatagus  woodsii,  Johnston,  P.R.S.Tas.,  1876,  p.  116. 
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LovtHta  fotbesi.  Woods  and  Dancan.  Q.J.O.iS.,  1877,  v<d. 
jixxiii.,  p.  56,  pi.  i'.,  figi.  5  lo  8. 

Lovmia  Jorbfii,  MoOoy,  Prod.  Pal.  Vic.,  Dec.  VI.,  1879,  h>- 
37-40,  pi.  U.,  figs.  1-*. 

Sarsella  Jo'besi,  Pomel,  Uteses  par  A.  Fomul,  tilus.  m«tbod. 
Etli.  viv.  et.  foss.,  Alger,  1883,  p.  28. 

Lavenia  fordesi,  Wooda  and  Bancan,  Q^.Q.S.,  1887,  vol.  zliil, 
pp.  434  to  426. 

Observatiotu. — >This  very  oomiaoa  echiooid  has  (pven  riae  to 
more  ooatroversf  and  differance  ol  c^inion  than  any  other  of  the 
Aonralian  Tertiary  Eohinoids,  and  as  a  oonaequenoe  there  is  still 
a  great  amount  of  confoaion  existing  as  to  its  correct  generic 
position,  and  ae  to  the  rightlnl  anthor  of  the  specific  name.  Witfi 
regu^  to  U>e  latter  nothing.oonld  be  more  oleariy  expressed  than 
ProfesRor  P.  M.  Duncan's  views  on  the  subject  in  1887,  where  it 
is  distinctly  shown  that  Woods  and  Duncan  should  bu  r^p^rded 
as  the  authors  of  the  specie^  Professor  Duncan  himself  including 
T.  Woods'  name  on  accoant  <^  the  assistance  rendered  to  him  by 
the  latter  when  daaoribing  dw  ipefries.  Sir  F.  McCoy  states 
"that  it  is  impossible  to  divide  this  ^>ecies  into  two  as  suggested 
by  Mr.  Etheridge,jiin.  (Z.  woodsi  kdA  L.  forbesi),  from  the  number 
of  prim&ry  tubercles  in  the  posterior  lateral  interambulacra, 
although- 1  notice  that  those  with  the  more  numerous  tubercles 
are  more  common  in  the  Murray  ClifFs  and  more  rare  near  Mel- 
Ijourne,  and  tliat  they  are  less  pentagonal  from  a  slightly  greater 
proportional  length  and  less  protuberant  sides,  and  have  the  apex 
usually  farther  from  the  posterior  end  and  the  posterior  ridge 
stronger."  The  form  of  this  species  occurring  at  Table  Cape 
comes  in  the  same  group  as  the  specimens  from  the  River 
Murray  Cliffs. 

141.  Cyclaster   apcheri,  T.  Woods. 

Eliimlampas,  sp.,  T.  Woods,  Geo.  Obs.  in  S.A.,  1862,  p.  77, 
woodcut. 

Htmiasier  archeri,  T.  Woods,  Trans.  Phil.  Soc.  S.A.,  1867,  figs. 
2j-2j'. 

Mierasler  bmiistella,  Laube,  Akad.  d.  Wiss.  Wien,  1869,  vol. 
lix.,  p.  192,  fig.  8 
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Micraster  brevistella,  R.  Etheridge,  jun.,  Q.J.G.S.,  1875,  vol. 
xxxi.,  p.  447,  tigs.  11  and  12. 

Micraster  brevistella^  Johnston,  P.RS.Tas.,  1876,  p.  116. 

Brissopsis  archeri,  Tate,  T.R.S.S.A.,  1884,  p.  41. 

Micraster  archeri,  Tate,  T.R.S.S.A.,  1891,  p.  277. 

Cyclaster  lycoperdon^  Bittner,  Akad.  d.  Wiss.  Wien,  1892,  p. 
360,  pi.  iv.,  figs.  1,  2. 

1  Cyclaster  morgani^  Gotteau  {fide  Tate). 

ZOANTHARIA. 
142.   Flabellum    distinctum,  Edwards  and  Haime. 

143.  Placotrochus  deltoideus,  Duncan. 

144.  Deltocyathus    italicus,  Edwards  and  Haime. 

List  of  species  recorded  from  Table  Cape  in  addition  to  the 
foregoing.  Tiiose  marked  with  an  asterisk  seem  to  me  to  require 
confirmation,  and  those  marked  t  I  have  seen  from  the  Ballarat 
School  of  Mines  Museum. 

CEPHALOPODA. 

1.  Aturia  australis,  McCoy. 

GASTROPODA. 

t2.  Murex  camplytropis,  Tate. 

3.  Murex  legrandi,  Johnston. 

4.  Triton  crassicostatus,  Tate. 

5.  Epidromus  tasmanicus,  Johnston  (Triton). 

6.  Fusus  craspedotus,  Tate. 

7.  Fusus  dictyotis,  Tate. 

*8.  Buccinum  fragile,  T.  Woods. 

*9.  Voluta  allporti,  Johnston. 

*10.  Voluta  agnewi,  Johnston. 

*11.  Voluta  hannafordi,   McCoy  (V.  alticostata,  Tate,   may 
have  been  mistaken  for  this  species). 

♦12.  Voluta  macroptera,  McCoy. 

13.  Marginella  octoplicata,  T.  Woods. 

14.  Marginella  wentworthi,  T.  Woods. 
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M.  Margmella  mkuki  Tftte^  v»r. 
tl6.  Ancillaria  hebera,  Hutton. 

17.  Colninbella  ^saiiiomGa^  T.  Woods. 

18.  GolumlielU^xleyiv  T.  Woods. 

19.  dmotOAim  ethendgoi,  Johnstoii. 
30.  Terebra  simpleic,  T.  Woods. 

21.  Bela  palchra,  Tate. 

22.  Pleurotoma  puUnlasoenSy  Tw  Woods. 

23.  Pleurotoma  saoderloides,  T.  Woods. 

24.  Mangelia  graoilk»l«|  T.  Woods. 

t25.  Bononia  marginata,  T.  Woods  (Thala). 
*26.  Cypnea  ezimia,  O.  B.  Sowerby. 

27.  IHviaa>vellanflMwi|  McCoy  (}syn^  T«  oaropoBa,  T.  Woods, 
Ac.,  non  Montfort,  T.  minima,  T.  Woods). 

28.  Srato  minor  %  Tate. 

29.  Ecato  daplicata,  Johnston. 

30.  Crepidula  hainsworthi,  Johnston. 

31p  Calyptoqpsis  nmbiliGata,  Johnston,  sp.  (syn.,  Orepidola 
nmbilicata,  Johnston). 

32.^  Orossea  sublabiata,  Tate  (syn.,  Crossea  labiata,  T.  Woods). 

33.  Scalaria  (AcriUa)  inomata,  Tate. 

34.  Turritella  tristira,  Tate. 

35.  Turritella  acricula,  Tate. 

36.  Thylacodes  conohelix,  T.  Woods  (Vermetus). 

37.  Leiostraca  johnstoniana,  Tate  (syn.,  Eulimella  subulata, 
T.  Woods,  non  Donovan). 

38.  Turbonilla  pagoda,  T.  Woods. 

39.  Turbonilla  lirwco-itata,  T.  Woods. 

40.  Odostomia  microlirata,  Johnston  (syu.,  Symola  bifasci- 
ata,  T.  Woods). 

41.  Mathilda  transenna,  T.  Woods  (Turritella). 

42.  Pyramidella  roberti,  T.  Woods. 

43.  Pyramidella  sulcata,  Johnston. 

44.  Pyramidella  polita,  Johnston. 

45.  Kissoa  stevensiana,  T.  Woods. 

46.  Rissoina  varicifera,  T.  Woods. 

47.  Rissoina  johnstoni,  T.  Woods. 

48.  Rissoina  tateana,  T.  Woods. 
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49.  Liotia    roblini,   Johnston    (syn.,   liotia    discoidea,    T. 
Woods,  non  Reeve). 

50.  Adeorbis  Isevis,  Johnston. 

51.  Gibbula  crassigranosa,  T.  Woods. 

52.  Gibbula  clarkei,  T.  Woods. 

53.  Cantharidus  %  josephi,  T.  Woods  (Trochus). 

54.  Eumargarita  keckwicki,  T.  Woods  (Margarita). 

55.  Calliostoma  blaxlandi,  T.  Woods  (Zizyphinus). 

56.  Calliostoma  atomus,  Johnston  (Zizyphinus). 

57.  Euchelus  woodsii,  Johnston. 

58.  Delphinula  tetragonostoma,  T.  Woods. 

59.  Megatebennus    malleata,    Tate    (Fissurellidsea),     (syn., 
Fissurella  concatenata,  T.  Woods,  non  Crosse). 

60.  Emarginula  transenna,  T.  Woods. 

61.  Actseon  scrobiculata,  T.  Woods. 

62.  Ringicula  lactea,  Johnston. 

LAMELLIBRANCHIATA. 

63.  Pecten  polymorphoides,  Zittel. 

64.  Pecten  lucens,  Tate. 

65.  Pecten    (Amusium)    zitteli,    Hutton    (syn.,    Amusium 
atkinsoni,  Johnston). 

66.  Limea  transenna  ?,  Tate  (syn.,  ?  Cucullsea  minuta,  John- 
ston). 

*67.  Spondylus  pseudoradula  ?,  McCoy. 

68.  Crenella  globularis,  Tate, 

69.  Nuoula  atkinsoni,  Johnston  (Portlandia). 

70.  Nucula  fenestralis,  Tate. 

71.  Leda  huttoni,  T.  Woods. 

72.  Leda  praelonga,  Tate. 

73.  Leda  apiculata,  Tate. 

♦74.  Limopsis  aurita,  Brocchi  (probably  L.  insolita^  Sow.). 

75.  Limopsis  belcheri,  Adams  and  Reeve. 

76.  Area  pseudonavicularis,  Tate. 

77.  Barbatia  celleporacea,  Tate. 

78.  Trigonia  tubulifera,  Tate. 

79.  Crassatella  communis,  Tate  (syn.,  C.  astartiformis,  Tate). 

80.  Carditella  lamellata,  Tate. 

l2 
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.     *8L  Oardita  trigonalis,  Tate. 

82.  Cardiam  pBendomagnimi,  M0C07. 

83.  Ghione  dimorphoidiyllai  Tate. 

84.  C^rtherea  ebornea,  Tate. 

^85.  Bsammobia  hamiltonetiaiBy  Taie. 

86.  Ftemmobia  aequaliai  Tata 

87.  Fhragmorisma  aaatiaaformis,  Tate. 
88..  Aspergilliaiiit  sp. 

BRACHIOPODA. 

89.  Waldheimia  furcatai  Tate. 

90.  WaMbeiniia  johnstoniana,  Tate. 

91.  Waldheimia  coriomisiai  MoCk>7. 

92.  Waldheimia  pectoraUsf,  Tate. 

93.  Waldheimia  tateana,  T.  Woods. 

94.  Waldheintia  tajlori,  R.  Etheridge,  jaxL 

95.  Terebratolina  lentioolaris,  Tate. 

96.  Terebratulina  tariangulMigi  Tate. 

97.  Terebratolina  davidsoni,  ft.  Etheridge,  jon. 

98.  Terebratella  woodsii,  Tate. 

ZOANTHARIA. 

99.  Flabellum  duncani,  T.  Woods. 

100.  Flabellum  gambieriense,  Duncan  (syn.,  ?  F.  pedicellare, 
Tate). 

101.  Flabellum  victoriae,  Duncan. 

102.  Placotrochus  elongatus  ?,  Dunccui. 

103.  Notocyathus  excisus,  Duncan  (Sphenotrochus). 

104.  Notocyathus  viola,  Duncan  (Gary ophy Ilia). 

105.  Conotrochus  maccoyi,  Duncan. 

106.  Heliastrsea  tasmaniensis,  Duncan. 

107.  Antillia  lens,  Duncan. 

108.  Thamnastraea  sera,  Duncan. 

109.  Thamnastrseatasmaniensis,  Duncan?. 

110.  Palseoseris  woodsi,  Duncan  (Trochoseris) 

111.  Balanophyllia  australiensis,  Duncan. 

112.  Dendrophyllia  duncani,  T.  Woods. 

113.  Dendrophyllia  epitheca,  T.  Woods. 

114.  Astrangia  tabulosa,  Tate. 
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P.S. — The  Greological  Survey  of  Victoria  subdivided  the 
Spring  Creek  beds,  near  Geelong,  into  three,  and  applied  the 
terms  Lower,  Middle,  and  Upper  Miocene  to  these  subdivisions. 
The  examinations  of  this  section  made  by  Mr.  T.  S.  Hall  and 
myself  enable  us  to  recognise  at  present  only  two  distinct 
palseontological  zones,  and  we  are  of  the  same  opinion  as  Messrs. 
Tate  and  Dennant  that  the  Survey's  so-called  upper  beds  cannot 
be  separated  from  their  middle  beds.  I  draw  attention  to  the 
above  in  order  that  there  may  be  no  misinterpretation  of  the 
earlier  portion  of  this  paper,  where  I  have  referred  to  the  so-called 
middle  beds  at  Spring  Creek  and  their  probable  equivalents,  the 
clay  beds  of  this  portion  of  the  section  at  Spring  Creek  having 
yielded  a  very  fair  collection  of  gastropods  and  lamellibranchs, 
which  has  very  materially  assisted  in  determining  its  equivalents 
elsewhere. 

EXPLANATION  OF  PLATES. 

Plate  II. 

Fig.     1. — Voluta  halli,  sp.  nov.,  adult  specimen,  natural  size. 

2. — Voluta  halli,  young  example,  natural  size. 

3. — Voluta  halli,  embryonic  whorls  of  an  unusually  tumid 
young  example,  natural  size. 

4. — Peristemia  murrayana,  var.  costata,  nov.,  natural  size. 

5. — Latirofusus  cingulata,  sp.  nov.,  twice  natural  size. 

6. — Latirofusus  cingulata,  enlarged  ornament. 

7. — Trophon  selwyni,  sp.  nov.,  natural  size. 

8. — Lyria  semiacuticostata,  sp.  nov.,  natural  size. 

9. — Terebra  prtegracilicostata,  sp.  nov.,  twice  natural  size. 
10. — Peristemia  semiundulata,  sp.  nov.,  natural  size. 
11. — Peristemia  semiundulata,  enlarged  ornament. 
12. — Pleurotoma  wynyardensis,  sp.  nov.,  natural  size. 
13. — Pleurotoma  wynyardensis,  enlarged  ornament. 


Plate  III. 

Fig.     1. — Voluta    atkinsoni,  sp.  nov.,    adult  specimen,   natural 

size. 
„       2. — Pyrula  altispira,  sp.  nov.,  front  view,  natural  size. 
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i»    lL*--«CUlioitoiiift  litteoafin%  fnmt  mw,  twice  MtunJi  da^ 
,,    12. — ^Torba  atidnaoni,  sp.  nov.,  natural  size. 

PULTl  IV. 

Xlg.    I. — ^Yidnta  spenoerii  ap.  noy.,  adult  specimen,  natural  size. 
„      2. — ^Voluta  spenoeri,  embrymiio  whorls  of  another  specimen, 

natural  siae. 

„       3. — Zenatiopsis  fragilis,  sp.  nov.,  left  valve,  natural  size. 
„       4. — Zenatiopsis   fragilis,  right  valve  of  smaller  example, 

natural  size. 
„       5. — Dosinia  densilineata,  sp.  no  v.,  left  valve,  natural  size 
„       6. — Dosinia    densilineata,    front   view   of    double   valves, 

natural  size. 
„       7. — Dosinia  densilineata,    right   valve   of   large   example, 

natural  size. 
„       8. — Cjpraa    platjrhjnoha,    var.    angustior,    nov.,   dorsal 

aspect,  natural  size. 
„       9. — Cyprsda  platyrhyncha,    var.    angustior,   nov.,   ventral 

aspect,  natural  size. 
„     10. — Actaeon   puteolata,   sp.    nov.,  front   view,  four  times 

natural  size. 
„     11.— Actseon  puteolataj  back  view,  four  times  natural  size. 
„     12. — Actseon  puteolata,  embryo  enlarged. 
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Art.  VIII. — Remarks  on  tlu  Proposed  Subdivision  of  the 

Eocene  Rocks  of  Victoria. 

By  T.  S.  Hall,  M.A. 

(Demonstrator  and  Assistant  Lecturer  in  Biology  in  the  University  of 

Melbourne), 

And  G.  B.  Pritchard 

(Lecturer  in  Geology  in  the  Working  Men's  College,  Melbourne). 

[Read  December  12th,  1895.] 

Last  year  we  contributed  a  paper  to  this  Society  in  which, 
when  discussing  the  older  tertiary  rocks  of  Maude,  (1)  we  indi- 
cated what  we  believed  to  have  been  the  general  order  of  succes- 
sion of  the  eocene  rocks  of  Victoria.  During  the  present  year  a 
paper  by  Professor  Ralph  Tate  and  Mr.  J.  Dennant  (2)  has 
appeared,  in  which  our  conclusions  are  objected  to  and  a  number 
of  arguments  are  brought  forward  in  opposition  to  them.  The 
number  and  variety  of  the  interpretations  of  the  succession  of 
the  rocks  in  question  already  advanced  show  the  difficulty  of  the 
subject,  and  an  historical  account  of  the  various  \Hews  held  has 
been  given  by  one  of  us  elsewhere  (3). 

Before  considering  the  objections  of  Messrs.  Tate  and  Dennant 
it  will  be  better  perhaps  to  state  briefly  the  steps  by  which  we 
arrived  at  our  conclusions.  For  a  fuller  statement  of  the  case 
reference  must  be  made  to  our  former  article  (I).  We  recognised 
three  horizons,  characterised  by  differences  in  their  fauna,  and  as 
types  of  these  horizons  we  took  those  deposits  which  had  been 
most  fully  elaborated,  namely,  Lower  Muddy  Creek,  Waum 
Ponds,  and  Spring  Creek.  We  found  that  where  the  "  Muddy 
Creek  "  and  "  Waurn  Ponds  types  "  occurred  together,  the  latter 
was  the  underlying  deposit,  and  that  beds  of  the  **  Waurn  Ponds 
type"  in  several  places  overlay  the  older  volcanic  rock.  At 
Maude  we  found  that  the  latter  rock  was  underlain  by  a  series 
of  beds  which,  on  palteontological  grounds,  we  correlated  with 
the  Spring  Creek  beds.  As  a  further  confirmation  of  our  view 
we  calculated  the  percentage  of  recorded  living  species  in  the 
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ISxAAj  Creek  kdA  in  the  Spring  Creek  beds  and  found  the 

to  pcont  in  the  tame  direction,  namely,  that  the  Spring  Creek 

beds  are  older  than  thoee  of  Muddy  Creek. 

The  force  of  some  of  the  objections  raised  to  our  v'levna  by 
Meaars.  Tate  and  Dennant,  eepeoialiy  as  regardb  the  vuIuh  of  the 
poljzoal  rock  aa  a  bench  mark,  cannot  be  gainsFLid,  but  tticre  &re 
oUien  which  we  are  not  at  all  prepared  to  allow.  We  me  still 
of  opinion  that  the  Spring  Creek  aeries  is  older  than  the  Muddy 
Creek  one,  and  that  the  older  volcanic  rook  is  older  than  the 
Mnddy  Creek  beda  and  younger  than  part,  at  iiny  mte,  of  the 
^ring  Creek  aeriea. 

As  a  matter  of  convenience  we  shall  consider  Messrs.  Tate  and 
Dennanfa  objections  in  the  order  in  which  the;  uppear  in  their 

In  the  first  place  (2,  p,  116)'  the  following  aeiitence  occurs  in 
their  paper  : — "  At  Maude,  as  is  well  known,  tertiary  deposits 
oocor  both  above  and  below  a  layer  of  baaalt,  which  hus  been 
described  by  tiie  survey  aa  a  aubseqnent  ioterualatiou,  but  thif; 
reading  is  disputed  in  the  ulicle  referred  iio,"  thnt  i 
paper.  From  thia  passage  it  would,  we  think,  Duturally  be 
concluded  that  the  volcanic  rook  of  this  section  was  regarded  by 
the  officers  of  the  survey  as  of  more  recent  date  than  the  marine 
beds  with  which  it  is  intercalated,  and  that  it  was  in  opposition 
to  their  views  that  we  regarded  it  as  contemporaneous.  In  other 
words,  it  was  open  to  doubt  if  it  really  represented  the  older 
volcanic,  and  that  any  conclusions  we  mi^ht  draw  from  our  view 
of  the  case  were  to  be  received  with  caution.  But  the  word 
"  subsequent "  does  not  appear,  as  far  as  we  can  find,  in  any  of 
the  references  to  the  section.  As  a  matter  of  fact  our  views  on 
this  point  are  in  complete  accord  with  those  of  the  survey,  and 
it  was  by  means  of  this  very  section  that  the  age  of  the  older 
volcanic  rock  was  determined  by  Selwyn  for  the  colony  generally. 
What  we  did  differ  from  the  survey  on  was  a  very  minor  point. 
Tlie  officers  state  in  efiect  that  after  the  niain  flow  of  basalt,  of 
about  100  feet  in  thickness,  a  period  of  <juiescence  followed, 
during  which  a  thin  bed  of  limestone  was  deposited.  Then  a 
thin'sbeet  of  basalt  was  poured  out,  covering  the  limestone  and 
metamorphosing  it,  and  that  then  the  deposition  of  limestone  and 
other  marine  beds  was  resumed.     We  hold  that  there  is  only  one 
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sheet  of  basalt,  and  that  the  intercalated  limestone  does  not 
exist,  the  appearances  being  due  to  deposition  as  a  littoral  deposit 
on  a  bouldery  basalt  bottom.  It  is  evident  that  on  the  main 
question,  the  age  of  the  volcanic  rock,  we  are  in  agreement  with 
the  survey  in  considering  it  the  "  older  basalt." 

The  authors  then  say  that  we  placed  the  Spring  Creek  section 
lower  than  the  Muddy  Creek  beds  and  some  others  *'from  its 
slightly  lower  percentage  of  recent  species."  This  is  however 
only  a  partial  statement  of  our  reasons  for  so  doing.  Our  main 
reason  was  stratigraphical,  and  it  was  by  the  latter  means  that 
we  arrived  at  our  conclusion  in  the  first  place,  and  we  took  the 
percentage  as  a  piece  of  confirmatory  evidence. 

In  calculating  our  percentage  for  Muddy  Creek  we  stated  that 
**  at  least  ten  recent  species  are  now  known  from  these  beds  " 
(1,  p.  191).  Messrs.  Tate  aiid  Dennant  (2,  p.  116)  say  that  eight 
and  not  ten  are  '^  recorded  to  have  living  representatives."  It 
is  quite  possible  that  the  authors  are  not  prepared  to  accept  as 
correct  all  the  recent  species  which  are  recorded  from  the  lower 
beds  at  Muddy  Creek.  We  went  carefully  through  the  literature 
once  more,  and  find  that  our  statement  was  below  the  mark ;  we 
should  have  said  not  ten  but  eleven.  Of  these  nine  are  to  be 
found  recorded,  both  as  occurring  in  the  lower  beds  and  as  being 
recent  species,  by  Messrs.  Tate  and  Dennant.  The  tenth  has 
been  recorded  as  occurring  by  them  and  has  been  recorded  as 
recent  by  us,  while  the  eleventh  was  recorded  from  Muddy  Creek 
by  one  of  us,  and  is  an  ack no w^l edged  recent  species. 

We  are  not  aware  that  any  of  these  records  have  been  publicly 
withdrawn  or  contradicted,  and  we  give  the  list  with  some  of  the 
references. 

Recorded  Living  Species  in  the  Lower  Beds  of  Muddy 

Creek. 

Record  in  Lower  Beds         xu^t^rA  Hvincr 
of  Muddy  Creek.  ^^^x^  H^ mtf. 

Crepidula  unguiformis,  Lamk.  -  4.  p.  330  -  4.  p.  330 
Capulus  danieli,  Crosse  -  -  4.  p.  334  -  4.  p.  334 
Hipponyx  antiquatus,  Linn.  4.  p.  329       -       4.  p.  329 

Dentalium  lacteum,  Deshayes       -    i  g        99^  (    "       ^-  P*    ^^ 
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of  Muddy  Credu  ■•cowiiTiiir. 

Qitma  hyotis,  Linn.    -        -        <     *  7.  p.    49      -  7.  p.    53 

Flacunanomia  ione,  Gray  9.  {1.20      •  8.  p.      9 

Peotunculus  laHoostatos,  Q.  A;  G.      10.  p.    1&  8.  p.    44 

(aa  M  lumida  \  ^         . 

JSTncnla  tenkoni,  Pritchard  -        -<    6.  p.  2J4       >  T^f^\^^ 


I&nopsis  anntai  Brocchi  7.  p.    50      -      8.  p.    41 

Umopsis  belcheri,  Ad.  <fe  R.         -      7.  p.    60      -      8.  p.    41 
Saxicava  arctica,  linn.        -        -      2.  p.  113      -      5.  p.    38 

On  the  following  page  of  the  Correlation  Paper  (p^  17)  Meesta* 
Tate  and  Dennant  state  that  thexnniher  of  sptdeB  paflniigap 
from  the  eocene  of  Muddy  Cre^  and  of  Spring  Creek  into 
yMmger  deponta  ia  distinctly  opposed  «to  om*  view  of  the  sueoes- 
sion.  As  in  the  li«t  instance,  however,  wennist  take  exception  to 
lAie  fignres  on  which  they  base  their  caleolatlons.  They  state 
tint  tMrty  species  from  Muddy  Oreek  and  sixteen  from  Spring 
Oreek  pass  vp  into  the  miooene.  Takii^f  the  pnUished  papers  <rf 
Messrs.  Tate  and  Dennant  as  our  anthorities,  and  counting  the 
species  recorded  as  miocene,  or  in  a  few  cases  as  younger,  and 
which  also  occur  in  the  eocene  beds,  we  find  our  results  are 
widely  diflferent  from  those  just  quoted.  The  number  of  mollusca 
recorded  as  passing  up  from  the  eocene  of  Muddy  Creek  into 
younger  deposits  is  not  thirty  but  seventy-two,  and  in  the  case  of 
Spring  Creek,  not  sixteen  but  thirty-nine.  These  records,  how- 
ever, require  revision,  as  although  some  of  the  genera  have  been 
critically  examined  since  some  of  the  records  were  made,  still  the 
probably  incorrect  ones  have  not  been  expunged,  and  some 
species  have  been  recorded  with  doubt,  owing  to  the  imperfect 
condition  of  the  specimens.  In  the  case  of  two  of  the  Spring 
Creek  records,  namely,  Chione  prapinqua  and  Dosinia  johnstoniy 
one  of  us  has  elsewhere  given  reasons  for  considering  them  as 
distinct  from  the  miocene  species,  and  has  renamed  them.  When 
we  reject  the  species  which,  after  carefully  considering  the  matter, 
we  think  should  be  omitted  on  the  grounds  above  stated,  we 
obtain  for  Muddy  Creek  sixty-eight,  and  for  Spring  Creek  thirty- 
three.  We  are,  however,  met  by  a  fresh  diflSculty,  and  that  is 
what  is  the  total  number  of  moUuscan  species  hitherto  obtained 
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from  the  two  localities.  Messra.  Tate  and  Dennant  say  they 
have  649  from  Muddy  Creek.  We  believe  that  we  have  326 
from  the  lower  beds  at  Spring  Creek.  Basing  our  calculations  on 
these  figures,  we  get  about  10  per  cent,  passing  up  at  Spring 
Creek  and  about  10*5  at  Muddy  Creek,  a  result  which  is  of  little 
value  one  way  or  the  other. 

We  must  admit  that  we  were  incorrect  in  grouping  together 
the  polyzoal  limestones  we  mentioned  in  our  paper,  and  that  they 
properly  should  be  associated  with  the  molluscan  beds  and  worked 
out  by  their  aid.  The  echinoderms,  brachiopods,  and  pectens, 
which  constitute  the  bulk  of  the  larger  fossils  they  contain,  are 
practically  the  same  in  the  beds  we  specified.  But  when,  as  at 
Upper  Maude,  we  have  gastropods  and  lamellibranchs  other  than 
pectens  associated  with  them,  we  are,  as  pointed  out  by  Messrs. 
Tate  and  Dennant,  on  surer  ground.  Last  Easter  we  were  fortu- 
nate in  finding  a  block  of  limestone  in  the  quarry  debris  at 
Waum  Ponds,  which  contained,  amongst  other  forms,  lamelli- 
branch  casts  similar  to  those  we  recorded  from  North  Belmont, 
and  which  induced  us  to  place  the  latter  deposit  on  the  same 
horizon  as  Spring  Creek.  Upon  the  evidence  of  the  brachiopods, 
echinoderms  and  pectens  we  associated  the  Upper  Maude  beds 
with  those  of  Waurn  Ponds,  but  at  the  same  time  mentioned 
that  the  gastropods  from  the  Clyde  section  really  corresponded 
with  those  from  calcareous  clays  overlying  and  interbedded  with 
the  polyzoal  limestone  at  Batesford,  and  it  \&  consequently  with 
the  latter  and  not  with  the  Waum  Ponds  series  that  the  Upper 
Maude  beds  should  be  associated.  The  Batesford  limestones  are, 
it  will  be  remembered,  in  turn  overlain  by  the  richly  fossiliferous 
clays  of  the  Southern  Moorabool  valley  (13). 

As  a  correct  reading  of  the  Spring  Creek  section  has  an  impor- 
tant bearing  on  the  whole  question,  we  may  briefly  restate  the 
opinions  that  have  been  held  on  the  subject.  Daintree,  who  had 
charge  of  the  survey  party  in  the  district,  at  first  recognised  two 
divisions  in  the  beds,  the  upper  comprising  everything  as  far 
down  as  the  hard  band,  which  we  identify  as  that  forming  the 
top  of  Bird  Rock.  He  distinguished  them  in  his  report  as  Upper 
and  Lower  Miocene  (11).  A  short  time  afterwards  the  coralline 
or  polyzoal  limestone,  which  he  regarded  as  passing  over  the  top 
of  the  clays  and  sands,  was  separated  from  the  lower  beds,  and  a 
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triple  series  was  thus  distinguished,  whioh  was  stated  to  show 
sufficient  palaeontological  differences  to  justify  the  application  of 
"Uie  names  Upper,  Middle,  and  Lower  Miocene  (12). 

Subsequently  Messrs.  Tate  and  D^mant  stated  (6)  that  the 
polysoal  limestone  merged  into  the  upper  series  of  days,  sands# 
and  hard  limestone  bands,  and  that  no  palnontological  distinction 
other  than  that  caused  by  change  of  sediment  existed.  In  their 
last  paper  (2)  they  have  admiUed  that  there  are  two  zones  a^ 
Spring  Creek,  but  still  refer  the  whole  of  the  series  to  one  epodi,i 
namely,  eocene. 

The  result  of  our  examination  of  the  section  is  to  confirm 
the  observations  of  Messrs.  Tate  and  Dennant  on  these  Aree 
points.  Consequently,  instead  of  the  three  subdivisions  of  the 
survey,  we  have  only  two,  as  their  two  upper  divisions  merge 
laterally. 

Hitherto  most  of  the  collecting  has  been  done  in  the  lower 
zone,  with  the  exception  of  echinoderms,  brachiopods  and  a  few 
pectens,  which  have  been  gathered  from  the  polyzoal  limestone, 
and  from  what  Messrs.  Tate  and  Dennant  term  the  echinoderm 
rock.  The  mollui^Mm  lists  and  the  calculations  deduced  from 
them  have  been  founded  on  the  material  contained  in  the  beds  at 
or  about  the  level  of  those  of  Bird  Rock. 

On  our  last  two  visits  to  Spring  Creek  we  carefully 
searched  the  beds  above  the  echinoderm  rock  at  Fisherman's 
Steps  and  along  the  accessible  portions  of  the  cliffs  towards 
Rocky  Point,  where  similar  beds  overlie  the  limestones.  As 
already  pointed  out  by  Messrs.  Tate  and  Dennanb,  the  most 
interesting  point  about  the  beds  is  the  occurrence  of  a  large 
percentage  of  forms  not  hitherto  recorded  from  the  section. 
Many  of  these  are  new,  others  have  only  been  recorded  from 
Table  Cape,  while  some  are  common  species  at  others  of  our 
eocene  sections,  which  we  have  grouped  with  Lower  Muddy 
Creek.  It  is  these  last  that  are  specially  of  interest  in  consider- 
ing the  question  of  the  general  sequence  of  the  Victorian  beds. 
If  the  Spring  Creek  series  occupied  an  intermediate  position 
between  the  Lower  Muddy  Creek  series  and  the  miocene,  we 
should  expect  the  fauna  of  the  higher  of  the  two  zones  at  Spring 
Creek  to  be  still  more  closely  allied  to  the  miocene,  and  less  so  to 
that  of  the  Lower  Muddy  Creek  series  than  is  that  of  the  lower 
zone. 
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This,  however,  is  not  the  case.  The  forms  that  now  appear  for 
the  first  time,  or  are  common  instead  of  rare  as  in  the  lower  zone, 
are  typical  eocene  species,  which  are  common  at  such  beds  as 
Momington.  From  this  horizon  we  note  eleven  species  recorded 
for  the  first  time  from  Spring  Creek  section,  which  are  common 
at  Momington,  and  four  which,  though  previously  recorded  for 
the  lower  beds,  are  uncommon  or  even  rare,  while  occurring 
frequently  in  what  we  regard  as  higher  beds  elsewhere. 

A  recent  visit  to  Maude  has  enabled  us  to  increase  our  list  of 
species  from  the  lower  beds,  and  the  decided  affinity  of  the  fauna 
to  that  of  Spring  Creek  will  be  seen  on  examination  of  the  table 
showing  the  occurrence  of  the  fossils  at  Spring  Creek,  Muddy 
Creek,  and  Momington. 

Table  Showing  the   Occurrence  of  Lower  Maude  Fossils 

AT  other  Localities. 


« 

Lower  Maude  Fossils,  with  Corrections  and  Additions. 

I 

St. 

Muddy 

a 

1 

as 
c 

90 

"S 

a 

1 

0 

Zoaniharia. 

Placotrochns  elongatus.  Dune. 

X 

X 

X 

Notocyathus  australis.  Dune.  -            -            - 

X 

X 

X 

„              excisus.  Dune.     - 

X 

X 

X 

Deltocyathua  italicus,  Ed.  and  H.      - 

X 

X 

- 

(to  replace  Bathyactis  discus) 

1 

Ech  inodermata . 

Eupatagus  rotundus.  Dune.     -            -            . 

X 

- 

- 

(to  replace  Maretia  anomala) 

Monostychia  sp.            -            -            -            - 

- 

» 

- 

Fibolaria  greg^ta,  Tate            ... 

X 

- 

- 

Fibularia  n.  sp.  (?) 

- 

- 

• 

Scatellina  patella,  Tate            .            -            - 

X 

X 

X 

Annelida. 

Serpula,  sp.       - 

- 

- 

- 

Brachiopoda. 

Mi^gasella  compta.  Sow.           -            -            - 

X 

X 

- 

Terebratulina  scoulari,  Tate    -            -            - 

X 

X 

X 

Rhynchonella  squamosa.  Hutton 

- 

X 

- 

Crania,  sp.         -            -            -            -            - 

- 

- 

- 
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Lonvrlltaidtftaiitai  wHIi  Owmw^limf  iti4  ii^^^lfnw. 


CrustacHi. 

fh&pMftp,       ... 

Lamellibrauehiaia. 

OitnBft»  ip«       •  •  •• 

XMmgftt  diMimi]u»  Tate 
Peoten  oonaobriniit,  1Viito»  var. 
M     foiildliex1i»  T.  Wde. 

Hinnitefl  oorioeniiAi  MoCoj     - 
SpondyluB  gBidatcfopidm,  MoCoj 
lomopsii  inaolite^  cow. 

„        beloheri.  Ad.  tatd  R. 
Paotimflnliii  c^npmAvam,  T.  Wdfti 
OuqoUm  oorioemiB,  MoCoy    - 
Trig(mi»  tetel*  Priteluurd 
C^uraUtik  nMidflMii^  Pkitcduurd- 


Cardiom  pflendoniagiiiiiii.  MoCk)gr 
Imeiaa  l0iiooiiioiiiorplia»  Tits  - 
Dofrinift  denaJHnfiiata^  Prffeeha»d 
MactSEa*  n*  i^  •  .  . 

Diplodonta,  n.  sp. 
Chama  lamellifers,  T.  Wds.     - 
Myadora  tenuilirata,  Tate 
Corbula  ephamilla,  Tate 
pyxidata,  Tate 


ft 


Gastropoda. 

Turritella  conspicabilis,  Tate  - 

,,  ^emmulata,  Tate     - 

„  sp.    - 

Mathilda  transenna,  T.  Wds.  - 
Natica  wintlei,  T.  Wds. 
Tenagodes  occlusiis,  T.  Wds.  - 
Odostomia,  sp.  - 
Rissoina,  sp.      - 
Tinostoma,  sp.  - 
Solariella,  sp.    - 
Cylichna  ezigua,  T.  Wds. 

„         sp.      - 
Scutus,  n.  sp.    - 


Scaphopoda. 

Entails  subfissura,  Tate 

Pisces. 

Otoliths 


f 


X 
X 
X 
X 

X 

X 
X 
X 
X 


X 
X 
X 
X 


X 
X 
X 
X 


X 
X 
X 
X 
X 
X 


X 
X 


X 

X 
X 


X 
X 
X 


X 
X 
X 


X 
X 
X 


X 

m 

X 


X 
X 


X 
X 
X 
X 
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Of  the  thirty-seven  species  of  Mollusca  enumerated,  twenty-six 
are  described;  of  these,  twenty-three  occur  at  Spring  Creek, 
fifteen  at  Muddy  Creek,  and  ten  at  Momington,  while  three 
additional  undescribed  species  occur  at  Spring  Creek,  and  do 
not,  as  far  as  we  are  aware,  occur  at  either  Muddy  Creek  or 
Momington. 

Additions  and  corrections  to  the  list  of  species  from  Waurn 
Ponds  (1,  p.  184)  :— 

Notocyathus  australis,  Dune. 

Deltocyathus  italicus,  Ed.  and  H. 

Eupatagus  murrayensis,  Laube,  instead  of  E.  murrayanus. 

Eupatagus  rotundus,  Dune. 

Cassidulus  florescens,  Gregory,  instead  of  Echinobrissus,  n.  sp. 

Terebratulina  lenticularis,  Tate. 

Terebratulina  davidsoni,  R.  Eth.,  jun. 

Placunanomia  sella,  Tate,  instecid  of  P.  ione.  Gray. 

Pecten  consobrinus,  Tate,  var.,  instead  of  P.  subbifrons,  Tate. 

Pecten  eyrei,  Tate,  instead  of  ii.  sp. 

Pecten  peroni,  Tate. 

Hinnites  corioensis,  McCoy. 

Limatula  jeffreysiana,  Tate. 

Nucula  tenisoni  ?,  Pritchard. 

Leda  apiculata,  Tate. 

Pectunculus  cainossoicus,  T.  Wds. 

Trigonia  semiundulata,  McCoy. 

Cardita  polynema  %  Tate. 

Chione  halli,  Pritchard. 

Chione  cainozoica,  T.  Wds. 

Dosiiiia  densiliueata,  Pritchard. 

Mactra  howchiniana,  Tate. 

Natica  wintlei  ?,  T.  Wds. 

Turritella  conspicabilis  ?,  Tate. 

Voluta  halli,  Pritchard. 

Elntalis  mantelli,  Zittel. 

Pleurotoma,  sp. 
This  brings  the  Waurn  Ponds  list  up  to  seventy-two  species. 
Revised   and  extended  list  of  fossils  from  the   limestone  of 
Batesford  (see  13,  p.  18) : — 

Placotrochus  deltoideus.  Dune. 
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PlaootroohoB  elongatus,  Simo. 
Flabellom  gambierense,  Dane. 

181%  8p. 

Ghel»  of  Crustacea. 

Cidaroid  plates  and  spines. 
*Ftommechinii8  woodsii,  Lanbe. 

Scntellina  patella,  Tate. 

Cljpeaster  gippslandicns,  McOoyi^ 

Monostychia  australis,  Laube. 

Perioosmos  gigas,  McCSoy. . 

Pericosmns,  sp. 

Waldheimia  garibaldiana,  Davidson. 
*Waldheimia  divaricatai  Tate. 
*  Waldheimia  macleani,  Tate. 

Waldheimia  farcata,  Tate. 

Terebratola  vitreoides,  T.  Wds. 

Terebratulina  daTicboni,  B.  Eth.,  jun. 
^erebratolina  sooulari,  Tate. 

Magasella  oomptai  Sow. 

Bhynchonella  squamosal  Hutton. 
*Crania  qoadrangalaris,  Tate. 

Ostreea,  sp. 

Pecten  murrayanus,  Tate. 

Pecten  polymorphoides,  Zittel. 

Pecten  consobrinus,  Tate,  var.  replaces  P.  subbif rons,  Tate. 

Pecten,  sp. 

Limatula  jefFreysiana,  Tate. 

Spondylus  pseudoradula,  McCoy. 

Septifer  fenestratus,  Tate. 

Pectunculus  cainozoicus,  T.  Wds. 

Nucula,  sp. 

Dosinia  densilineata,  Pritchard. 

Mactra  howchiniana,  Tate. 

Tenagodes,  sp. 
*Patella,  n.  sp. 

Casts  of  trochoid  shells. 

Lamna,  sp. 
♦Vertebral  epiphyses,  probably  of  a  whale. 

Those  marked  by  an  asterisk  were  collected  by  Mr.  J.  Mulder. 
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List  of  Fossils  from  the  clay  bed  in  the  upper  part  of  the 
Batesford  limestone : — 

Placotrochus  deltoideus,  Dune. 
Placotrochus  elongatus,  Dune. 
Flabellum  gambierense,  Dune. 
Notocyathus  excisus,  Dune. 
Notocyathus  viola,  Dune. 
Notocyathus  australis,  Dune. 
Deltocyathus  italicus,  Ed.  and  H. 
Rhynchonella  squamosa,  Hutton. 
Crania,  n.  sp. 

Limopsis  belcheri.  Ad.  and  R. 
Limopsis  aurita,  Brocchi. 
Cucullsea  corioensis,  McCoy. 
Crassatella  dennanti,  Tate. 
Cardita  delicatula,  Tate. 
Corbula  epharailla,  Tate. 
Typhis  laciniatus,  Tate. 
Murex  lophoessus,  Tate. 
Murex  velificus,  Tate. 
Murex  asperulus,  Tate. 
Ricinula  purpuroides,  Johnston. 
Ranella  prattii,  T.  Wds. 
Triton  woodsii,  Tate. 
Nassa  tatei,  T.  Wds. 
Voluta  hannafordi,  McCoy. 
Mitra  othone,  T.  Wds. 
Marginella  propinqua,  Tate. 
Marginella  micula,  Tate. 
Ancillaria  semilsevis,  T.  Wds. 
Genotia  angustif rons,  Tata 
Pleurotomidse,  five  species. 
Conus  acrotholoides,  Tate. 
Conus  extenuatus,  Tate. 
Conus  dennanti,  Tate. 
Trivia  avellanoides,  McCoy. 
Cassidaria  gradata,  Tate. 
Natica  polita,  T.  Wds. 


102     PmMdii^  §f  Urn  Royai  Seci^  of  VidoHiL^ 

K*tia»  hMnQtaumu,  T.  Wd«. 

y«tioa  mbrtdidft,  Tate. 

17*tioft  (Siguvtopu)  rabiiifiuidibalain,  Tate. 

Ttoitelk  ph^i^n,  T.  Wdt. 

ThylModw  oimoheUx,  T.  Wd& 

BaBm*  datw^  T.  Wda. 

Oerithiiua  vt^amSAm,  T.  Wdi. 

Attnlhutjohnitoni  \  Pritohud. 

TrodiidMs  7  ^mIm. 

ButaUa  sabfl«tns  Tate 

"HnimH^  mantelli,  Zittal, 

LiHiROin  foniLs  noM  Sranre  Obikk. 

noia  Eoaiixd  with  an  aateriak  wora  ofataimd  tram  tfae  liino- 
ttonea  near  tbe  moath  of  firing  Ortisk  tmly ;  tiiooa  without  any 
inJiaafeiiig  mai^  from  the  Umestcme  at  Book;  Point  and  itx  con- 
tinnatioa  to  Fiaherman's  Steps.  Thoae  with  a  dagger  ai 
to  bodi  limeBtonea. 

Or^okiia  aeneneM,  Tat& 
Holaater  anabaliMy  Donoaa. 
Eupatagus  laubei,  Dnnc. 

„  rotandus,  Dnnc. 

tLovenift  forbe«ii,  Woods  and  Dune. 
Cftssidulus  florescens,  Gregory. 
Monostychia  austraiis,  Laube. 
Fibularia  ji^regata,  Tate. 
tScutellina  patella,  Tate. 
^Echinobrissua  vincentianus,  Tate. 
tCyclaster  archeri,  T.  Wds. 
^Linthia  1  ap. 
PsammechinUB  woodsi,  Luabe. 
Faradoxechiaus  novus,  Lanbe. 
AntedoQ,  sp. 
^Woldheimia  divaricata,  Tate. 

„  insolita,  Tat«. 

fMaganella  compta,  G.  B.  Sow. 
tTerebratulina  daridBoni,  B.  Eth.,  jun. 
-tTerabratella  woodsi,  Tate. 
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Anomia,  sp. 
Dimya  sigillata,  Tate. 
♦Pecten  foulcheri,  T.  Wds. 
„        polymorphoides,  Zittel. 
„        n.  sp.  ?  aff.  eyrei. 
limatula  crebresquamata,  Tate  m.s. 
♦Patella,  n.  sp. 
Gastropod  casts  at  Rocky  Point. 

Fossils  from  the  Upper  Clays  at  Spring  Creek. 

Those  marked  with  an  asterisk  are  common  at  Mornington  and 
other  similar  beds,  but  not  hitherto  recorded  from  the  lower  zone 
at  Spring  Creek.  Those  marked  with  a  dagger  are  common  in 
the  upper  zone  and  at  Mornington,  etc.,  but  though  recorded 
from  the  lower  zone  are  far  from  common. 

Placotrochus  deltoideus.  Dune. 

Flabellum  distinctum,  Ed.  and  H. 

Flabellum  duncani,  T.  Wds. 

Flabellum,  sp. 

Bathyactis  discus,  T.  Wds. 

(vraphularia  senescens,  Tate. 

Waldheimia  insolita,  Tate. 

Waldheiniia  divaricata,  Tate. 

Dimya  dissimilis,  Tate. 

Dimya  sigillata,  Tate. 

Pecten  hochstetteri,  Zittel. 

Pecten  murrayanus,  Tate. 

Pecten  foulcheri,  T.  Wds. 

Pecten  consobrinus,  Tate,  var. 

Pecten  eyrei,  Tate. 

Pecten  peroni,  Tate. 

Limatula  crebresquamata,  Tate,  m.s. 

Spondylus  gaederopoides,  McCoy. 

^Spondylus  pseudoradula,  McCoy. 

I^Iodiola,  sp. 

Nucula  tenisoni,  Pritchard. 

Nucula  atkinsoni,  Johnston. 

Leda  crebrecostata,  T.  Wds, 

m2 


IT^^ 


IM     PtMiiings  itf  ike  tUfal  ScciOy  0f  ViMrtm. 

tieda  «pioiilftt%  Tate. 

Ledsi  ZL  sp. 

Limopiis  inaolitai  O.  &  Sow. 

liniopBis  bddieriy  Ad.  and  B. 

LunopuB  nmltiradiatai  Tata 

Peetanmiiiu  cainoaolowi  T.  Wda. 

Feotanoiiliu  latiooftatii%  Q.  and  O. 

IVwniluoA^  n*  v^ 

Ghionllna  oorio«udi|  MoOoj. 

THgenia  wiwiMhihiai  MiOoy, 

OraMaldla  halli,  Tate  m*s. 

Oudita  poljmjemai  Tate. 

Churdita  delioatnbs  tate. 

Oaiditai  n.  v^ 

Oarditdk  lamellata,  t  Tkte. 
tChama  lamdlifcra^  T.  Wda. 

Oardiiun  pwadomagmmi,  MtCfoy. 
*Oardiiim  antiMtnlgrandtatiiitty  MoOojr. 

Cbione  halli,  Pritohard. 

C9iione  pritohaidi,  Tate^  m.s. 

Chione  oainoaoica,  T.  Wds. 

Chione,  sp. 

Dosinia  deusilineata,  Pritchard. 

Myochama  trapeada,  Pritchard. 
fCorbula  ephamilla,  Tate. 

Corbula  pyxidata,  Tate. 

Solecurtus  ellipticus,  Tate. 
♦Typhis  evaricosus,  Tate. 

Typhis  maccoyi,  T.  Wds. 

Muricidea,  sp. 

Triton  tortirostris,  Tate. 

Ricinula  purpuroides,  Johnston. 

Latirofusas,  sp. 

ClaveNa,  n.  sp. 

Peristemia  semiundulata,  Pritchard. 

Voluta  anticingulata,  McCoy,  var.  persulcata. 

Yoluta  halli,  Pritchard. 

Voluta  stephensi,  Johnston. 
♦Mitra  othone,  T.  Wds. 
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Mitra,  n.  spp.,  2. 

Marginella  propinqua,  Tate. 
'^Marginella  micula,  Tate. 

Oliva  adelaidse,  Tate. 

Ancillaria  pseudaustralis,  Tate. 
'^Ancillaria  hebera,  Hutton. 

Ancillaria  ligata,  Tate. 

Ancillaria,  sp.  n. 
^Columbella  clathrata,  Tate,  ra.s. 

Columbella,  n.  sp. 

Cancellaria  etheridgei,  Johnston. 

Pleurotoma  paracantha,  T.  Wds. 

Pleurotoma,  n.  spp.,  2^ 

Genotia  fontinalis,  Tate. 

Raphitoma  columbelloides,  T.  Wds. 

Borsonia,  sp.  n. 

Pleurotoraidae,  9  spp. 

Conus  extenuatus,  Tate. 

Cyprsea  leptorhyncha,  McCoy. 
fErato  australis,  Tate. 
*Erato  minor,  Tate. 

Natica  wintlei,  T.  Wds. 

Natica  vixumbilicata,  T.  Wds. 

Scalaria  niariae,  Tate. 

Scalaria,  sp.  n. 

Turntella  septifraga,  Tate. 

Turritella  conspicabilis,  Tate. 

Turritella  warburtoni,  T.  Wds. 
♦Turritella  acricula,  Tate. 
♦Turritella  acricula,  Tate,  var. 

Turritella  aldingse,  Tate. 

Syrnola,  n.  sp. 
♦Liotia  roblini,  Johnston.     (Recorded  by  Messrs.  Tate  and 
Dennant). 

Calliostoma,  2  spp. 

Cylichna,  sp. 

Entalis  mantelli,  Zittel. 

Entalis  subfissura,  Tate, 
t Dental ium  aratum,  Tate. 


".? 
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Atnria  anstaJis,  MoOoj. 
Sepia,  ZL  sp. 

Of  the  105  Bpedes  of  molliifloa  in  the  above  list  six^-eeven  ace 
known  frcnn  the  lower  bed%  while  thirtgr-eig^t  are  not  prerioiudy 
recorded  from  Siting  Greek.  Of  the  lattwy  fifteen  are  apparently 
new  spedee,  and  as  tar  as  we  are  aware  are  not  known  elsewhere. 
Of  the  remainder  which  are  specificaUy  known  deven  are  commoni 
at  Momington  and  in  deposits  at.sevend  other  jdaceswhioh  we 
have  associated  with  it.  Six  occur  at  Aldinga,  five  at  TaUe 
Cape,  and  one  at  Biver  Murray  diffik 

'  SUMMABT. 

In  our  previous  paper  we  nndonhtedly  attached  too  mndi 
importance  to  the  pdyzoal  limestonesi  and  incorrecdy  grouped 
together  some  whidi,  as  shown  by  the  associated  mbllusoai  should 
be  placed  on  diffnent  hmisons.  Thus  hx  we  admit  the  force  of 
the  objections  raised  by  Messrs.  Tate,  and  Denoant 

In  de&ult  of  molluscan  fauna  the  position  of  most  of  tiie 
pdyzoal  rocks  we  menticmed  is  at  present  doubtful,  but  the 
Waum  Ponds  and  North  Belmont  limestones  should  be  associated 
with  the  Spring  Creek  beds,  while  those  at  Upper  Maude  and 
Batesford  are  closely  allied,  and  should  be  referred  together  to 
the  Southern  Moorabool  Valley  beds,  which  we  have  grouped 
with  those  of  Lower  Muddy  Creek. 

The  fact  that  the  upper  of  the  two  zones  at  Spring  Creek  is 
more  nearly  allied  to  the  Muddy  Creek  beds  than  is  the  lower  is 
another  piece  of  evidence,  the  importance  of  which  cannot  be 
overlooked. 

We  are  unable  to  accept  as  correct  the  figures  on  which  Messrs. 
Tate  and  Dennant  base  the  calculations  adverse  to  our  view  of 
the  succession  of  the  beds. 

On  the  main  point  in  our  earlier  paper,  namely,  the  relative 
position  of  the  Spring  Creek,  Muddy  Greek,  and  older  volcanic 
rocks,  our  views  are  unchanged,  and  are  based  in  part  on  the 
faunal  agreement  of  the  Lower  Maude  beds  with  those  of  Spring 
Creek,  and  in  part  on  a  comparison  of  the  fossils  of  the  two 
Spring  Creek  zones  with  those  of  other  deposits. 
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Art,     IX. — Observations    with    Aneroid   and    Mercurial 
Barometers  and  Boiling  Point  Thermometers, 

By  Thomas  Walkbr  Fowleb,  M.C.E.,  F.RQ.S. 

[Bead  10th  October,  1895.] 

In  connection  with  engineering  and  general  sarvey  work,  as 
well  as  in  geographical  investigations,  it  is  frequently  conveni- 
ent to  determine,  approximately,  the  attitudes  of  different  points 
from  observations  of  barometric  pressure  at  such  points.  Various 
instruments  are  used  for  this  purpose,  the  most  convenient  and 
portable  being,  undoubtedly,  the  aneroid  barometer,  and  the 
most  trustworthy,  the  mercurial  barometer  of  either  the  Fortin, 
or  syphon  type  provided  that  the  tube  be  of  large  bore.  The 
latter  requirement  causes  the  instrument  to  be  very  heavy  and 
neither  portable  nor  convenient.  Boiling-point  thermometers 
form  a  third-class  of  instruments  much  less  convenient  than 
aneroid  barometers,  but  decidedly  more  portable  than  mercurial 
ones  even  of  small  bore,  as  all  mercurial  barometers  are  very 
liable  to  damage  from  destruction  of  the  vacuum  through  careless 
handling  as  well  as  from  fracture  of  the  tube.  Delicate  and 
fragile  thermometers,  undoubtedly,  require  careful  handling,  but 
much  less  so  than  mercurial  barometers. 

From  20th  August  last  up  to  the  present  time,  the  writer  made 
a  series  of  observations  for  the  purpose  of  determining  the 
relative  accuracy  of  instruments  of  the  classes  mentioned.  They 
were  made  at  his  residence  in  Upper  Hawthorn,  Melbourne,  the 
approximate  altitude  above  sea  level  being  200  feet,  and  during 
the  observations  the  atmospheric  pressure  varied  considerably, 
the  maximum  recorded  being  30*048  inches,  and  the  minimum 
29*020  inches. 

For  use  as  a  Standard  the  Acting  Government  Astronomer 
(Mr.  Baracchi),  kindly  placed  at  the  writer's  disposal  a  pedestal 
mercurial  barometer  of  the  Fortin  type,  made  by  Newman  k  Son, 
and  numbered  122.  The  diameter  of  the  tube  is  marked  0*380 
inch.     The  adjustment  of  the  fiducial  point  is  made  by  raising 
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or  lowering  it^  and  the  graduated  scale  by  means  of  an  adynsting 
screw  instead  of  by  altering  tiie  level  of  the  mMcaiy  in  the 
dstern  as  in  the  instraments  of  a  more  recent  i^pe.  Ihe 
attached  thermometer  is  placed  ofiposite  the  graduated  scale  at 
the  upper  end  of  the  tube  which  is  the  only  portion  exposed. 
The  distance  from  the  theroKmieter  bulb  tp  the  tube  is  -^  inch. 
The  instrument  is  one  of  those  used  in  connection  with  Professor 
Neumayer's  Meteordcgical  Inyijstjjpttwms  in  Victoria^  and  reads 
by  Temier  to  0-002  inch,  and  by  estimation  to  0*001  inch, 
nie  vacuum  appears  to  be  good.  l%eee  is  litMe  doubt  that  the' 
attached  thermometor  is  moce  xapidfy  aflboted  by  variatlcms  of 
temperature  than  the  m^oury  in  the  tubey  and  hence  that  the 
correction  for  temperature  applied  maj^  a$  times  have  been 
imxyrreot  to  the  extent  oi^  say,  OO05  inofa  as  a^  maadmnm 
(equivalent  to  a  tempemture  error  of  8  deg.)..  FrobaUy  the 
maarimum  reading  error  did  not  exoeed  0*004  inohi  and  the 
writer  is  of  opinion  that  diffisrences  of  prownre  as  indioated  by 
this  barometer  nnght  be  relied  on  to  about  0*00<  ineh.  The 
writer  had  not  the  opportunity' of  investigating  for  himself  the 
oorrectidn  for  index  error,  nor  did  it  seem  aeoessary,  as  it  would 
equally  a£foct  the  whole  of  t^  observations  and  leave  the 
differences  unaltered. 

No  correction  was  applied  for  capillary  depression,  but  the 
height  of  meniscus  was  measured  several  times  and  found  to 
vary  from  0*051  inch  to  0*040  inch,  corresponding  to  varia- 
tions in  the  capillary  depression  of  0*002  inch,  according  to 
Guyot's  Tables,  page  340. 

The  instruments  compared  with  the  Standard  barometer  were 
as  follows : — 

1st.  A  Watkin  4 J  inches  Patent  Aneroid,  marked  "Jewelled 
and  Compensated,  No.  161,  Kilpatrick  k,  Co.,  London  and 
Melbourne."  This  instrument  is  graduated  to  0*01  inch  and 
can  easily  be  read  to  0*002  inch.  It  was  made  by  Hicks,  of 
London,  and  is  the  property  of  the  Melbourne  University. 

2nd.  A  2|  inches  Aneroid,  marked  "Jewelled  and  Compen- 
sated, Kilpatrick  k  Co.,  London  and  Melbourne,"  and  graduated 
to  0*05  inch  and  easily  read  to  0*01  inch.  This  aneroid  was 
made  by  Short  h  Mason. 
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3rd.  A  \\  inch  Aneroid,  marked  "Compensated,  Kilpatrick  k 
Co.,  London,"  graduated  to  0*05  inch  and  easily  read  to  0*01 
inch.     This  Aneroid  was  made  by  Barker  k  Co.,  of  London. 

The  Aneroids,  1^  2  and  3,  were  altered  by  having  a  disk  fixed 
to  the  end  of  the  index  and  perpendicular  to  the  plane  of  the  dial 
for  the  purpose  of  eliminating  parallax  as  suggested  by  Admiral 
Wharton  in  his  "  Hydrographical  Surveying." 

4th.  A  Mountain  Mercurial  barometer  of  the  Gay  Lussac 
syphon  type,  with  verniers  reading  to  0*001  inch.  The  frame 
is  marked  Trough  ton  k  Simms,  London,  and  the  tube  was  made 
and  filled  by  Yeates  of  Melbourne  in  December,  1894.  The 
external  diameter  of  the  tube  is  0*25  inch,  and  probable 
internal  diameter  0-15  inch.  A  similar  tube  was  in  the  frame 
when  obtained  by  the  writer,  though,  probably,  that  originally 
issued  with  it  was  larger.  Its  external  diameter  cannot  however 
have  exceeded  0*50  inch  in  any  part,  and  portions  of  it  must 
have  been  much  less.  The  attached  thermometer  is  fixed  to  the 
middle  of  the  frame,  and  the  outer  portion  of  the  bulb  is  exposed. 

5th.  A  Boiling-point  thermometer,  marked  1,013,848, 
Kilpatrick  k  Co.,  Hicks'  patent  fixed  zero  K,  C,  95,  and 
graduated  on  stem  from  193"  to  213°*5  Fahr.,  the  divisions 
being  to  0"*05,  and  the  length  of  the  graduations  18| 
inch.  The  bore  of  the  tube  is  fairly  fine,  and  the  external 
dimensions  of  the  bulb  are:  length  2*25  inches,  diameter  0*3 
inch.  The  total  length  of  the  thermometer  (which  was  made 
by  Hicks)  is  23*5  inches.  It  was  placed  in  a  steam  jacketed 
tube  attached  to  a  copper  boiler,  and  the  distance  from  the 
bottom  of  the  bulb  to  the  water-level  was  never  less  than  5 
inches.  When  the  observations  were  in  progress  a  glass  tube 
manometer,  filled  with  water,  was  attached  to  the  apparatus 
at  the  level  of  the  bulb,  but  the  pressure  indicated  never 
exceeded  0*003  inch  of  mercury.  During  each  boiling-point 
observation  about  two  cubic  inches  of  water  were  evaporated, 
and  care  was  taken  to  have  a  considerable  quantity  of  water 
left  in  the  boiler. 

The  Observatory  tests  of  the  aneroids  and  boiling-point 
thermometer  are  given  in  Appendix  A. 

The  results  of  every  observation  taken  are  given  in  the 
Appendix   B.      It   will    be   noticed   that   the  Watkin  aneroid 
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I  muktier,  and  that  its  variationB 
MM  but  Tsvf  alightly  indioiited  h;  thu  air  pump  test  ma<le  at 
the  OlMHiwhff7  «t  SOA  D«»mb«t  1894.  The  \\  inch  aneroid 
voiced  very  maek  betttf,  bat  dad  not  behave  as  it  did  under 
tbft  air  pompk  wfaibb  tlw  3^  iacb  nneroid  shows  very  well  vith 
tba  ttueptum  of  <m»  diaootdant  oliservittioK,  and  its  behaviour 
it  -nrf  nmilAF  to  what  it  wm  under  tliu  nir  pump. 

lUring  dia  whole  at  the  MmUs  they  fully  Justify  (no  far  as 
tk^  go)  Mr.  Edward  Whjmpar^ooit elusion,  "  that  the  test  which 
it  vnullj  «|i(>lied  of  oompkitng  lor  brief  periods  (minutes  or 
bonn)  HMTCUdB  with  meronml  banimeters  under  the  air  pump 
il  of  little  or  no  vnlna  in  datMminiii];  the  errors  which  will 
afipwr  in  anerMdi  lued  «t  low  pressure  for  long  periods  (weeks 
or  montlM)." — "  How  to  dm  tiis  Aneroid,"  page  9. 

Tbe  bahanonr  <A  tho  nnal]  bMe  Mountain  mercurial  is  at  first 
•igbt  veiy  poonUar,  butii,  aodovbtedly,  <lue  to  varying  ntpillnry 
aotion  in  t^  •wall  initranent.  No  measuremeubi  of  the  heights 
4(  the  mwiiro—  ware  taken,  bnt  it  wits  apparent  that  these  were 
oantinDaUy  ^veym%  botii  in  upper  and  lower  liinhs  though 
I»inoipel]y  in  tiw  Utter  where  1^  meniscus  at  times  entirely 
diaeppeared,  and  at  other  timoa  exceeded  considerably  that  in  the 
upper  limb.  In  every  case  the  instrument  was  well  tapped  prior 
to  taking  a  reading.  It  would  appear  that  the  readings  of  this 
barometer  could  be  depended  on  to  about  0'0!t  inch,  and  the 
error  would  be  independent  of  altitude. 

The  boiling-point  experiments  resolve  themselves  into  two 
sections,  one  taken  with  &  glass  spirit  lamp,  which  was  not 
sufficiently  powerful  to  maintain  a  good  supply  of  8t«am,  and  the 
other  with  a  braes  lamp  which  generated  steam  with  ease.  As 
might  be  expected  the  boiling  points  given  by  the  former  are  all 
lower  than  those  given  by  the  latter.  One  of  the  observations 
(that  on  the  26th  August,  4  p.m.)  should  undoubtedly  be  rejected, 
as  the  apparatus  was  at  the  time  undergoing  alterations  and 
consequently  the  bulb  was  exposed  to  a  mixture  of  air  and  steam 
instead  of  pure  steam.  Taking  the  second  set  of  observations 
(sixty-seven  in  number),  the  maximum  difference  in  the  correction 
to  standard  is  0048  inch  as  against  00G8  inch  with  the 
Mountain  mercurial. 
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It  may  be  mentioned  that  of  eighty-one  observations  in  all, 
thirty  were  taken  with  Yan  Yean  water,  and  the  rest  with  rain 
water,  but  no  percep table  difference  in  pressure  was  indicated 
from  the  alteration. 

So  far  as  they  go  the  observations  tend  to  show  that  pressures 
determined  from  boiling  points  are  fairly  trustworthy.  It 
remains  to  be  seen,  however,  how  much  the  index  error  of  the 
thermometer  will  vary  with  time,  and  this  can  only  be  done  by 
repeating  the  experiments  after  the  lapse  of  some  years.  Further 
4.1 —  «.«»*«.^«  K«o  .»/xf  Ko/1  f.Kft  onnortunitv  of  aDPlvinjs  the  method  at 

After  the  word  "giving"  on  line  13,  page  173,  insert,  "1016  feet,". 
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levelling.  The  first  three  observations  were  taken  with  ther- 
mometers much  less  sensitive  than  that  described  above.  The 
aneroid  barometers  gave  the  following  heights  for  the  same 
mountain.  Watkin  (two  observations)  1057  feet  and  1082  feet. 
The  2^  inch  (two  observations)  961  feet  and  1042  feet ;  and  the 
If  inch  (one  observation)  927  feet. 

Boiling-point  thermometers  are  condemned  emphatically  by 
Mr.  Whyniper  as  the  result  of  his  experiments  on  the  Andes, 
but  the  apparatus  used  by  him  seems  to  be  much  less  sensitive 
than  that  used  by  the  writer.  Boiling-point  thermometers 
are  generally  graduated  from  about  180  degs.  to  212  degs., 
and  are  about  12  inches  long,  the  bulbs  are  placed  close 
to  the  water  of  which  the  supply  is  very  limited,  and  the 
heating  arrangements  appear  to  be  of  a  meagre  character.  In 
some  experiments  made  by  the  writer  with  a  Greiner  Boiling- 
Point  apparatus,  constructed  about  1860,  and  filled  with  water 
so  as  to  just  touch  the  bottom  of  the  bulb,  the  water  had  all 
boiled  away  before  the  "pumping''  action  of  the  thermometer 
had  ceased.  Mr.  Whymper's  experiments  were  made  with 
Henderson's  apparatus,  in  which  the  heating  agent  is  a  composi- 
tion candle.  The  writer  has  not  used  this  apparatus,  but 
questions  its  ability  to  give  a  full  supply  of  steam  at  a  high 
altitude. 
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^ar  "S^—Oisttvtd  Veriatmu  m  tiu  D^  of  tht  Hofiam. 

«B  U&  Joaaw  U0B.] 
"Bf  tauOM  Va&ku  Fnrui,  ILOJC^  F.R.CK&.  tJQiA. 

T^  bbwrntiooi  newcUd  In  tbe  taUe  lutvwith  wmw  mub 
Wittt  k  19  nun  Tbaadoltta^  bj  numuton  A  ™*"— ,  nadfny  1^ 
v«mi«n«oIO'.  Hw  dantkti  «(  tba  ttottaoatal  ub  mu  ItS 
fstt  MboTOtHMt  ■*  larel  udBtartalnMl  1)j  ^bitlardlfag^  aid  ft 
tnr  dftji  tide  flMiging  tbe  rftaga  bf  dds  obiwT»d  vM^rtng  ftm 
K'rto  IC.  Tlw  stadoD  WM  (appmxfaoMtaljr)  in  htitadA  38* 
.  sra  LMgitade  14i*46'X,Biid  tkaobwmtioiuinmtekttt 
is  put  I^  Um  vittw  Mia  iliptttVoil^B*^>twlMitio(  *!>• 
3ldb«ornA  Uidvwvitjr.  Fntm  the  ifUtniMet  >Mioa  gnd  rinrs 
«olild  b*  obtained  to  tb«  aoath  <mr  put  at  Ban  Bti^t  (averags 
idBpth  ftbont  3B  Jhthoow),  sad  to  tfca  north  ov«r  put  o(  Port 
ni%  Bbf  (ft««n||«  dqilh  Aoot  0  bAaau)  w  weS  w  to  Aiihttr'i 
Beat,  distant  9  nanttcal  milM  to  the  eastward,  and  elevated  996 
feet  above  mean  water  level  of  Port  Phillip  Bay  as  determined  by 
spirit  levelling.  The  angles  of  elevation  were  taken  to  a  point 
on  the  lo<^-ODt  tower  30  feet  above  the  summit,  or  1016  feet 
above  mean  water  level  of  Port  Philip  Bay. 

The  observations  were  taken  during  very  hot  weather,  when 
the  difference  between  air  and  sea  temperatures  was  large.  The 
eea  temperature  to  the  south  (in  Bass  Strait)  was  about  67°,  that 
to  the  north  (in  Port  Phillip  Bay)  was  not  observed,  but,  no 
doubt  was  higher. 

The  normal  dip  under  average  temperature  acd  pressure  would 
be  0°  ir  20"  as  against  the  maximum  and  minimum  observed  of 
0*  21'  33'  and  0*  5'  5'  respectively.  Reference  may  be  made  to 
"  Raper's  Navigation,"  pages  61  and  194,  for  further  observations 
on  thb  point. 

The  altitude  of  point  sighted  to  on  Arthur's  Seat,  according  to 
the  smallest  observed  angle,  b  1003  feet;  according  to  the  lai^|;est 
observed  angle  1043  feet ;  and  acwrding  to  the  mean  angle  1031 
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feet  as  against  1016  feet  as  determined  bj  spirit  levelling.  These 
altitudes  are  computed  with  co-efficient  of  refraction  =  0*083. 
Using  the  lower  values  quoted  by  American  writers  these 
altitudes  would  be  increased  by  two  feet.  Reference  may  be 
made  to  Appendix  XVL  "U.S.  Coast  and  Geodetic  Survey 
Report  for  1876"  for  interesting  information  about  somewhat 
similar  observations.  The  Amerioan  observations,  as  well  as 
the  writer's,  give  for  observations  taken  from  the  lower  station  a 
difference  of  elevation  greater  than  the  true  one.  This  can  be 
explained  on  the  assumption  that  the  path  of  the  ray  between  the 
stations  is  not  a  circular  curve  but  one  whose  radius  of  curvature 
is  greater  at  the  higher  station  than  at  the  lower  one.  As  the 
air  is  denser  at  the  lower  station  this  is  to  be  expected. 

Attention  may  be  directed  to  the  remarkably  small  variations 
in  the  observed  angles  of  elevation  to  Arthur's  Seat  compared 
with  the  large  variations  in  the  dip  of  the  horizon. 

The  observations  support  the  following  deductions,  which  are 
not  however  advanced  as  new  : — That  under  abnormal  conditions 
the  dip  may  differ  greatly  from  the  ordinary  tabular  value,  that 
it  may  be  unequal  in  different  parts  of  the  horizon,  and  that  it 
may  vary  very  rapidly  especially  in  the  afternoon.  That  at 
comparatively  moderate  angles  of  elevation  the  abnormal  refrac- 
tion is  greatly  diminished  and  that  under  unfavourable  conditions 
of  the  atmosphere,  altitudes  determined  by  angles  of  elevation  of 
about  one  degree  observed  from  moderate  distances  are  quite  as 
reliable  as  elevations  determined  from  a  few  barometric  observa- 
tions. 


182      Proceedings  of  the  Royal  Society  a/   Victoria. 


■ 

1,1    II 

ftmM  MS 

His    i^li^    i    §;l:le 

ii 

-  3Ss|g333  3  S  1  II  S    S  SS 

.   ooolsooo    o    o    j:              o      a    ec 

1 

.     OOQ600000     O    ^             OO     O       O     OO 

1 

5 

•  SSSSiSSiS  s  1  g   ^__  S    2  »2 

.    OOOOOOOO     O             O                  O       O     OO 

11 

iiiiliiiiiiiii 

4 

«.asMu;ce?.QE*    t-   o    9    *as    o      9    99 

1 

1 

Feb.     12 
13 

14 

IG 

17 
Uarch   1 

Art.  XI. — Note  on  a  Victorian  Host  of  the  Larval  Stages 
of  tlie  Liver  Fluke  (Distoina  Itepaticnm), 

By  Thomas   Cherry,   M.D. 

[Read  12th  December,  1895.] 

During  the  last  six  months  I  have  made  frequent  examination 
of  Snails  from  various  parts  of  the  colony,  with  the  view  of 
discovering  the  intermediate  host  of  the  common  sheep  fluke — 
D.  hepaticum.  The  snails  have  been  procured  through  the  Stock 
Department  and  have  come  chiefly  from  the  western  and  north- 
western districts.  Nothing  of  importance  was  revealed  by  the 
dissections  made  during  the  winter,  but  about  a  fortnight  ago  a 
large  specimen  of  Bultnus  tenuistriatus  was  found  containing  a 
very  large  number  of  redise  and  cercarise.  Since  that  time  the 
same  forms  have  been  found  in  several  snails  of  the  same  species, 
}is  well  as  minute  white  bodies  which  I  believe  to  be  the 
sporocysts.  The  cercarite  correspond  in  every  particular  to 
the  measurements  and  description  given  by  Thomas  in  the 
Q.  Journ.  Mic.  Science.,  Vol.  XXIII.  The  snails  from  which  I 
have  so  far  obtained  these  larval  forms  have  been  sent  from  the 
head  waters  of  the  Wiramera.  They  are  very  numerous  in  the 
creeks  and  swamps,  and  this  species  is  perhaps  the  commonest 
and  most  widely  distributed  species  of  snail  in  Victoria.  A 
number  of  specimens  of  Limnaa  venustula  from  the  same  creeks 
have  been  examined,  but  have  been  found  free  of  the  larval  fluke. 
Investigations  as  to  the  occurrence  of  similar  forms  in  other 
parts  of  Victoria  are  being  continued  at  the  University,  and 
experiments  will  be  carried  out  with  the  view  of  ^determining 
their  identity  with  D,  hepatimnu  The  above  species  of  snail 
appears  to  be  a  different  species  from  that  in  which  Dr.  Cobb 
discovered  the  larval  forms,  as  reported  by  the  Age^  2nd  Nov., 
1895.  I  am  indebted  to  Mr.  G.  B.  Pritchard  for  identifying 
the  snails. 

Note. — Since  the  above  paper  was  read  I  have  observed  the 
same  rediae  and  cercarite  in  specimens  of  B.  tenuistriatus  from  all 
the  southern  and  western  parts  of  the  colony. 
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n*  Ooudl  ni  thalkgrai  StdiiflMtawith  presents  to  tb»  ' 
XaKban  a(  tl»  fhdttj  «lw  inaHl  B^Ntt  aad  Balance 
foribaTinrlSM. 

Hw  iolcnriBg  Itoltap  wanlttU,  wid  Papers  read  during  tb* 


Ifanh  8.— "ObMrntfoM  ■«!•  kt  Sydney  with  KAtar's 
JwfwWl)*  Tiinilnl— ■  dwrfng  Jmhit  uid  February,  1»94," 
hr  B.  F.  J^  Lov^  ILA.  "DMwiplk*  of  aooie  Birds'  Egga 
feMB  Korth:  QuMwltni,"  ^  Didkp  La  Soucf.  "  Notes  on 
MM  Timillill  Qoi^aUta^,"  bj  &  A  Iritehard.  (1)  "Note 
la  th*  ptM ■«■  oi  Bh^Mm  bmifaii  in  Tasmaaia,"  nnd 
^  "trMmSauMf  Hotoi  fl»  anw  Tiiman  Earthworms,"  by 
fntanr  W.  Bddwm  SpMiM^  ILA. 

April  13. — An  adjmuned  disonasini  on  Mr.  Lotc^b  paper  on 
"Kater*!  PeDdalams,"  et«.,  in  which  Profeaaor  W.  C.  Kemot, 
M.A,  aE.;  R.  L.  J.  Ellery,  C.M.G.,  F.R.S.,  F.H,A.S ;  Pietro 
Baracehi,  F.R.A.S.;  Thos.  W.  Fowler,  C.E.;  and  E.  F.  J.  Love, 
M.A,  took  part  "I^nd  Irrigation — Principles  Governing  it» 
Eoonomic  Api^ication,"  by  Isaac  Tipping,  C.E. 

May  10. — "The  Geology  of  Castlemaine,  with  a  Subdivision 
of  the  Lower  Silurian  Strata,  and  a  list  of  Minerala,"  by  T.  S. 
Hall,  M.A.  "  On  the  Sugar  Strength  and  Acidity  of  Victorian 
Musts,"  by  W,  Percy  Wllkinaon. 

June  14. — "A  Demonstration  explanatory  of  the  Modern 
Theories  of  the  Coagulation  of  the  Blood,  and  the  Action  of 
Snake  Venom  on  the  Blood,"  by  J.  W.  Barrett,  M.D.  "Geo- 
logical Notes  on  the  Country  between  Strahan  and  Lake  St. 
Clair,  Tasmania,"  by  C.  G.  W.  Officer,  B.Sc.,  Lewis  J.  Balfour, 
and  E.  G.  Hogg,  M.A. 

July  12. — "The  Best  Form  for  a  BaUnce-Beam,"  by  Professor 
W.   C.   Kernot.      "  Australian  Species  of    Amathia,"  by   Dr. 
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MacGillivray,  M.A.,  etc.  '*  Aboriginal  Rock  Paintings  and 
Carvings  in  New  South  Wales,''  by  R.  H.  Mathews.  "  Note  on 
the  Occurrence  of  Fossil  Bones  at  Werribee,"  by  G.  B.  Pritchard. 
"  A  New  Stone  Making  Fungus  ( Laccoctphalum  basilapiloides)^^ 
by  D.  McAlpine  and  J.  G.  O.  Tepper. 

August  9. — ''The  EIntomogenous  Fungi  of  Victoria,  Part  I., 
Isaria  oncoptera^^  by  D.  McAlpine  and  W.  H.  F.  Hill.  "Crema- 
tion and  Burial  in  Relation  to  Death  Certification,"  by  H.  K. 
Rusden.  ''A  Demonstration  of  Joly's  Melting  Apparatus  and 
Jol/s  Steam  Calorimetre,"  by  Professor  T.  R.  Lyle,  M.A.  "A 
Demonstration  of  a  New  Micrometric  Machine  to  be  used  in  the 
Measurement  of  the  Astrograph.Star  Plates,  and  in  Determining 
the  Size  of  the  Star  Discs,  for  the  Estimation  of  Stellar  Magni- 
tudes," by  R.  L.  J.  Ellery,  C.M.G.,  F.R.S.,  F.R.A.S. 

September  13. — "An  Attempt  to  Estimate  the  Population  of 
Melbourne  at  the  Present  Time^"  by  James  Jamieson,  M.D. 
"The  Older  Tertiaries  of  Maude,  with  an  Indication  of  the 
Sequence  of  the  Eocene  Beds  of  Victoria,"  by  T.  S.  Hall,  M.A., 
and  G.  B.  Pritchard.  "A  Molluscan  Genus  new  to,  and 
another  forgotten  from,  Australia,"  by  C.  Hedley  (communicated 
by  G.  B.  Pritchard).  "An  Exhibition  of  a  New  Automatic 
Recording  Compass,"  by  A  Foster  Smith. 

November  8. — "Contributions  to  the  Palaeontology  of  the 
Older  Tertiary  of  Victoria,  Lameliibranchs,  Part  I.,"  by  G.  B. 
Pritchard.  (1)  "Notes  on  Birds,"  (2)  "The  Gymnorhinje  or 
Australian  Magpies,  with  a  description  of  a  New  Species,"  by 
A.  J.  Campbell.  "Preliminary  Notes  on  certain  Marsupials 
from  Central  Australia,"  by  Professor  W.  Baldwin  Spencer,  M.A. 
"  Australian  Fungi,"  by  D.  McAlpine. 

December  13. — "Some  Quantitative  Laws  in  Incubation  and 
Gestation,"  by  Alex.  Sutherland,  M.A.  "Preliminary  Account 
of  certain  Lizards  from  Central  Australia,"  by  A  H.  S.  Lucas, 
M.A.,  and  C.  Frost  "A  Monograph  of  the  Tertiary  Polyzoa  of 
Victoria,"  by  Dr.  MacGillivray,  M. A.,  etc.  "  Catalogue  of  Non- 
Calcareous  Sponges  collected  by  J.  Bracebridge  Wilson,  Esq.,  in 
the  Neighbourhood  of  Port  Phillip  Heads,  Part  I.,"  by  Professor 
Arthur  Dendy,  D.Sc. 

During  the  course  of  the  year,  three  Members,  one  Country 
Member,  and  ten  Associates  have  been  elected,  and  eight 
Members,    one    Country   Member,    and    four    Associates    have 
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rarignedL     Froie«or  Arlihiir  Dendj,  D.8e.»  has  been  eleoled  % 
OarraipofMting  MemW  oj  tihe  Sode^. 

Th«  libnuriaft  fa|M>rte  M  faDowB  &--- 

"During  the  pasfc  twelve  iiioallia»  1SS6  booke  ud  {Muets  of 
periodicals  have  been  reeeiTed.  Xbe  tupfXnoMoiOM  lasde  Iqr  tilie 
SvMiibrariMx  for  oopiss  ol  ydiiiiiss.or  parts  ci  Toliimes  miMiiig 
from  various  series  ol  pablioatioiin  hav9  met  witii  mudi  siieoess» 
Owiag  to  laok  of  fands,  verj  little  Uadu^  has  beeadboe  during 
the  year,  though  it  will  be  'nteeisarj  to  ineur  some  expense  in 
oonneotion  wUh  this  if  the  libnurgr  is  to  be  maintained  in  an 
elBdent  state.  The  whole  Hbnurjr  has  been  carefully  inqpeeted 
by  the  8ub-Lifarariant  with  the  view  of  making  %  catakgue^ 
whiofa  will  be  of  service  to  members  of  the  Sooiely.'' 

During  the-  year  the  following,  publioation  has  been  issued 
u  p«u.^;„«i «  Vol  Vn„  New  Series. 


There  has  been  no  lack  or  fsUing  od^  but  rather  an  increase  m 
the  number  of  Memoirs  presented  to  the  Sodety,  and  with 
a  diminished  income  the  Council  k  feding  the  difficulty  of 
adequately  publishing  the  work  which  is  brought  before  it.  * 

There  is  at  the  present  moment  a  new  Volume  of  the 
Transactions  in  the  press,  whidi  the  Council  has  dedded  to 
devote  to  the  publication  of  Dr.  MacGillivray's  monograph  on 
the  "Fossil  Polyzoa  of  Victoria."  It  will  be  illustrated  by 
twenty-two  quarto  lithographic  plates,  executed  by  Mr.  Wendel, 
whose  admirable  and  conscientious  work  has  been  of  no  little 
benefit  to  the  Society  during  the  past  few  years. 

The  work  entrusted  to  the  Gravity  Survey  and  Port  Phillip 
Biological  Committees  still  continues  to  make  progress,  and  both 
Committees  hope  to  publish  valuable  results  during  the  course  of 
the  coming  year. 

It  is  gratifying  to  notice  that,  though  there  has  been  an 
unavoidable  slight  falling  off  in  the  number  of  Members,  the 
interest  taken  in  the  Monthly  Meetings  has  been  more  than 
maintained,  whilst  the  publication  of  Memoirs  has  been  on  a 
somewhat  larger  scale  than  that  of  the  past  one  or  two  years. 

Whilst  there  is  no  lack  of  material  constantly  available  for 
publication,  the  nature  and  amount  of  this  must  depend  entirely 
upon  the  financial  position  of  the  Society,  and  in  increasing  the 
stability  of  this,  the  Council  relies  upon  the  cordial  support  of 
the  Members  and  Associates. 
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REPORTS    OF    COMMITTEES. 


(1)   House  Committee. 

The  Committee,  consisting  of  Mr.  C.  K.  Blaokktt,  F.C.S., 
Hon.  Treasurer,  Professor  Kbrnot,  M.A.,  C.E.,  President^  and 
H.  K.  RusDBi^  Esq.,  Vice-President^  inspected  buikling  and 
grounds  on  February  Bth,  1895,  at  4  ^.m.  Found  house  in  good 
order  and  well-kept,  but  paint  on  window  sashes,  doors,  etc., 
very  old,  and  in  places  wood  exposed  and  penabing.  In  the 
grounds  the  fence,  thou^  continually  repaired  by  custodian, 
tc^ether  with  the  main  gate,  very  old ;  at  the  south  side  fence 
nearly  falling. 

Had  window-sashes  and  front  door  painted  with  two  coats  of 
paint,  a  room  in  the  cottage  repapered,  spouts  and  all  gutters  on 
i*oof  of  hall  examined  and  cleaned,  at  a  cost  oi  £4  2s.  6d. 
Nothing  has  been  done  to  fence  except  pickets  continually 
renewed  by  custodian. 

Mr.  Love  has  sent  an  estimate  of  cost  for  shelving  which  must 
be  put  up  in  Library  owing  to  the  quantity  of  books  received. 

Except  the  above,  no  expense  has  been  incurred  during  the 
past  year  owing  to  lack  of  funds. 

C.   R.    Blackett. 


(2)  Antarctic  Exploration  Committee. 

Your  Subcommittee  has  to  report  liolding  two  meetings 
during  the  past  twelve  months.  No  active  steps  have  been 
possible,  but  the  project  has  developed  interesting  and  encourag- 
ing phases.  The  steam  whaler,  "Antarctic,''  of  Tousberg, 
Captain  Christensen,  left  Melbourne  for  the  Antarctic  in 
October,  1894,  as  the  result  of  the  interest  created  in  the  region 
by  the  active  agitation  of  the  Committee  during  the  past  ten 
years.  The  vessel  reached  74°  S.L.,  and  the  crew  landed,  being 
the  first  persons  known  to  have  trodden  the  mainland.  The 
results  of  the  visit  have  been  published  with  a  chart   of   the 
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•njagB.  Bcaaa  low  fonnt  ol  vegateU*  life  mra  nmind,  a 
n»Uoolkadiiaal)Ui!di'MdiUiM<lM.  As  Mik  fcOlad  bdn 
wonndi,  iriiieh  th«  yfaBleman  deoUred  oonld  have  been  toflktod* 
by  poUr  hmn, «»,  I17  an  aaiiiul  mnikriy  annad.  Hw  woondi 
were  Urge  de^  8**'^%  alm^  foond,  jUi  the  lowar  part  ol  tbe 
baok.  HetecKologioal  ohnrvatiaai  wwa  made^  and  raoordi  o( 
aoa  'tanporatanii '  taken.  Hr.  K  GL  Banbgni^Lak,  a  aintyor, 
Jctead the  ihlp  aa*  Haauk.  and  hatbem  tiw meana of  retmttilg 
tiie  igfnsiatioit  af  adntUle  .«ahM<^iriiiah  haa  ooma  to  hand,  and 
hia  Berrioea   vara   pettemad  .nndar  gMn   diaadnntaga   aad 

lite  aeooMtta  «(  tha  TOgnnse  have  kiiMikd  aew  interert  itt  tfaa 
pR^aet  Hatm^boat  the  vorid,  and  we  hear  mnioazi  tl  earlj 
eapadHJana  ■tartmg  from  Oreab  Britain,  Anarlaa  aad  Qmaataj. 

It  it  to  ba  hoped  that  the  iaflaenoe  of  the  leained  aaOaUm  ot 
Gnat  Britain,  BOW  bea^  exerted  to  get  the  Bojal  Ka»f  to 
deepatehaa Mpeditien faHy^qn^pad  far  eekntigo  reeceroh,  wiQ 
ba  Ofowaad  wtthaaooeee  ataa  eariy  date. 

o.  a 


(3)  Gravity  Survey  Cohmitteb. 

Your  Committee  haa  only  a  brief  report  to  present  this  year. 
Since  the  date  of  the  last  report  the  secretary  haa  returned  from 
England,  where  be  secnred  sets  of  awinga  with  the  new  half- 
aecond  pendulums  at  the  Observatories  of  Greenwich,  Eew,  and 
Cambridge.  Since  his  return  he  has  been  occupied,  in  conjunction 
with  Mr.  Bar&cchi,  in  the  making  of  a  new  set  of  observations 
for  comparison  with  those  taken  last  year.  These  observations, 
as  well  as  those  mEtde  in  England,  are  now  undergoing  reduc- 
tion. 

It  is  hoped  that  the  determination  of  correcting  factors  may 
be  completed  in  the  course  of  the  summer,  so  that  no  further 
difficulty  may  hinder  the  extension  of  the  survey  throughout 
Australia. 

Your  committee  desires  to  be  re-appointed. 

E.    F.  J.    Love. 
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(4)  Port  Phillip  Biological  Committee. 

There  is  little  to  report  with  regard  to  the  work  of  the  Port 
Phillip  Biological  Committee  during  the  past  year. 

Dr.  Dendy  has  continued  his  researches  with  regard  to  the 
Sponges,  and  has  issued  his  second  instalment  of  the  catalogue  of 
non-calcareous  forms. 

Mr.  Sykes  has  apparently  completed  his  investigations  on  the 
Polyplacophora,  the  results  of  which  he  is  communicating  to  the 
Malacological  Society,  London.  It  is  a  matter  of  much  regret 
that  owing  to  lack  of  funds,  these  results  cannot  be  published  by 
the  Royal  Society  of  Victoria. 

Mr.  Pritchard  is  still  at  work  upon  the  Gastropoda  and 
Lamellibranchiata.  It  is  hoped  that  during  the  course  of  the 
year  reports  will  be  received  from  naturalists  who  have  been  for 
some  time  at  work  upon  various  parts  of  the  collection. 

The  Committee  desires  to  place  on  record  its  sense  of  the  great 
loss  sustained  by  the  society  in  the  death  of  Mr.  Bracebridge 
Wilson,  M.A.,  F.L.S.  It  is  to  the  long  continued  labours  of  Mr. 
Wilson  that  the  society  owes  almost  entirely  the  large  collection 
of  Port  Phillip  Biological  specimens  which  it  has  been  enabled  to 
<listribute  to  various  naturalists  for  investigation.  Mr.  Wilson's 
labours  have  resulted  already  in  the  acquisition  of  much  know- 
ledge with  regard  to  the  fauna  and  flora  of  Port  Phillip  Bay,  his 
knowledge  of  and  personal  acquaintance  with  which  were 
unrivalled.  The  whole  of  Mr.  Wilson's  vacations  were  spent  on 
lx>ard  his  yacht  dredging  in  the  bay  and  along  the  coast,  and  all 
his  results  were  placed  unreservedly  at  the  disposal  of  the 
Society,  his  only  anxiety  being  that  they  might  lead  on  to  the 
full  determination  of  the  fauna  and  flora  of  the  Port  Phillip  Bay 
and  the  Victorian  coast. 


Wit  iljqpti  Jfeictj  of  Victoria. 
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AuT.  I. — Oil  the  Occurrence  of  the  Anchoring  Tabes  of 
Adeona  in  the  Older  Tertiaries  of  Victoria  vAth 
nn  Account  of  their  Structure, 

(Plate  I.). 

By  T.   S.  Hall,   M.A., 

Demonstrator  and  Assistant  Lecturer  in  Biology  in  the  University 

of  Melbourne. 

[Eead  12th  March,  189C.] 

In  the  residue  obtained  from  washing  samples  of  the  older 
Tertiary  marine  clays  of  various  parts  of  Victoria,  there  occur 
numerous  small  cylindrical  calcareous  bodies,  the  nature  of  which 
has  long  been  a  puzzle  to  those  who  have  examined  them. 
Recently,  while  examining  some  specimens  of  Adeona  in  the 
collection  of  the  late  Dr.  MacGillivray,  in  which  the  anchoring 
tubes  were  well  preserved,  the  resemblance  of  the  joints  of  the 
anchoring  tubes  of  the  polyzoon  to  the  objects  in  question  struck 
me  very  forcibly,  and  a  dried  specimen  in  the  collection  of  the 
Biological  School  afforded  sufficient  material  for  making  a  careful 
comparison  with  the  fossil  forms. 

The  fossils  are  very  variable  in  size  and  shape,  but  speaking 
generally  they  are  cylindrical  objects  ranging  up  to  about  3  mm. 
or  4  mm.  in  diameter  and  to  about  5  mm.  in  length.  The  two 
terminal  plane  faces  of  the  cylinder  are  generally  perpendicular 
to  its  long  axis,  and  are  pierced  by  a  number  of  fine  pores,  which 
are  apparent  without  the  aid  of  a  lens.  The  lateral  wall  of  the 
cylinder  is  formed  by  closely  applied  threadlike  cords  which 
branch  and  anastomose,  leaving  narrow  elongated  pores  between 
them,  the  long  axis  of  the  pores  coinciding  in  direction  with  that 
of  the  cylinder.  Usually  the  diameter  of  the  cylinder  slightly 
increases  somewhat  suddenly  at  each  end.  In  many  cases  the 
joints  are  branched,  three  branches  sometimes  meeting  at  one 
point.  The  proportion  of  the  length  of  the  cylinder  to  its 
diameter  varies  greatly  in  different  specimens.  Some  are  very 
elongate,  while  others  are  flat  discs,  all  grades  between  the  two 
extremes  being  found. 
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Tn  our  uwii  jsene  it  is  ratli^r  a  rare  foriu,  nnd  k  usunll}',  I 
Vjelieve,  dredged  fi'oui  a  depth  of  about  twenty  fathums. 

It  is  noted  as  a,  common  clianicterUtic  genua  in  our  older 
Tertiiiries  by  Dr.  MrtcOillivmy  in  his  "  Momigrapli  of  tlie 
Victoriao  Tertiary  Polyzoa." 

In  common  with  eeveral  other  geologists  I  regard  the  beds 
from  which  Dr.  MacQi II iv ray's  Tertiary  Polyzoa  caiue,  and  from 
which  I  obtnined  these  specimens,  as  of  Eocene  &f[e. 

The  localities  ut  which  I  huve  found  examples  are  Nforniiigton  ; 
Mouth  of  Duck  Ponds  Creek,  Corio  Bay  (bore);  Campbell's 
Point ;  Belmont  (well  ainkiiig) ;  Birregurra  ;  Southern  Moom- 
iKiol  Vttlk-y  ;  Shelford  ;  Muddy  Creek. 


EXPLANATION    OF    PLATE. 

T/te  Figurts  are  tUI  drawn  from  Fossil  Specimtns. 

Figs.    1,    S,    \    4. — Calcareous    joints  of   Anchoring    Tuljea  of 

Adfena.     Eidarfjed. 
Fig.  5, — Portion  of  external  aur£ace  of  same,  showing  corded 
miture  of  the  surtnce  ixnd  openings  of  pores. 

)  section  of   same,    infiltrated    with   pyrites. 


Fig. 
Fig. 


—Portion  of  6  more  highly  magnified. 
—Longitudinal    section   showing   bifurcation    of    central 
canal  at  point  where  branch  is  given  off.      x  23. 


(Figs.  6,  7,  8,  drawn  under  the 


1  lucida). 
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Art.    II. — Df'^icripfion  of  fnv  Xeiv  SjX'cies  of  Mfirt^upials 

from  Cfiitral  Audralin. 

(With  Plate  II.) 

By    Baldwin   Spen'cbr,   M.A.,   C.M.Z.S., 

Professor  of  Biology  in  the  University  of  Melbourne. 
[Read  12th  Maich,  1S90]. 

In  the  Report  on  the  Mammalia  of  the  Horn  Expedition  to 
Central  Australia  the  following  was  appended  as  a  foot-note  to 
the  list  of  mammals  therein  enumemted.  "In  addition  to  those 
named  in  this  list,  there  certainly  exist  in  Central  Australia  a 
.species  of  Dasyurus  and  at  least  one  of  Perameles.  Mr.  Gillen 
informs  me  that  at  Alice  Springs  the  blacks  have  a  special  corro- 
boree  associated  with  the  *  Chilperta '  or  native  cat.  Perameles 
fa  set  a  tits  is  included  in  Sanger's  list,  and  Mr.  Byrne  of  Charlotte 
Waters,  who  is  well  acquainted  with  the  ^larsupial  fauna  of  that 
<listrict,  tells  me  that  he  knows  of  the  existence  of  one  species 
of  Perameles  and  believes  that  a  species  of  Peragale  <Kcurs  of 
considerably  smaller  size  than  and  distinct  from  P,  iagotis.'^ 

Since  tliis  was  written  I  have  received  through  the  kindness  of 
Mr.  (iillen  of  Alice  Springs  and  Mr.  Byrne  of  Charlotte  Waters 
four  species  of  Marsupials,  whicli  more  than  corroborate  the 
statement  referred  to. 

From  Alice  Springs  specimens  of  Perameles  obesitla  and  of 
Dasyurus  geoffroyi  have  come.  An  incomplete  skin  of  what  is 
pi'esumably  the  same  species  as  the  latter  has  also  been  secured 
by  Mr.  Bryne  from  Crown  Point  on  the  Finke  River,  so  that 
evidently  the  species  has  a  wide  i^ange  in  the  centre. 

The  occurrence  of  Perameles  obestila  is  of  interest  as  it  serves 
to  considerably  extend  its  distribution,  which  now  stretches  right 
across  the  whole  of  West  and  South  Australia,  Victoria,  New 
South  Wales,  probably  Southern  Queensland  and  southwards  to 
Tasmania.  It  is  also  of  interest  as  being  one  of  the  very  few 
species  of  animals  l>elonging  to  any  group  which  is  possessed  in 
conunon  by  Central  Australia  and  Tasmania.  The  native  name 
of  the  animal  which  has  so  far  only  been  obtaine<l  in  the  Burt 
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Plnins  to  thv  north  of  Alice  Springs  is  "  quirm  ;"  Mr.  Bcsley  of 
Alice  Springs  alnteti  that  it  is  plentiful  in  the  neighbourLood  of 
Tetmant's  Creek,  which  lies  well  within  tbe  tropics. 

In  addition  to  thwe  two  forms  I  ha^e  i-eceived  from  Messrs. 
Gilleu  and  Byrne  speoimens  of  »  new  species  of  Perameles,  aul 
from  Mr.  Bryiie  specimen  of  a  new  species  of  Peragnlc,  niut  I 
have  once  more  to  titanic  these  gentlemen  for  their  conlinued 
exertions,  which  have  resulted  in  adding  considerably,  n»w  us  on 
previous  occaBions,  to  our  knowledge  of  the  Central  Australian 
fauna. 

The  following  is  a  description  of  the  two  new  specie  : — 

(1)   Peragalo  minoi».     (Figs,  l,  2,  3,  4). 

Siz«  fonsi'lernhly  smaller  than  /*.  /aso/is.  Fur  very  long,  soft 
and  silky ;  toiuposed  alinuHt  entirely  of  under-fur.  General 
colour  fawn-grey  but  darker  than  in  /'.  iagotis. 

Head  long,  mu»ile  narrow.  Khinariuni  naked  at  the  tip  of 
the  snout  but  no  backward  prolongation  of  the  naked  [utrt  as 
in  P.  Iagotis. 

Face  grey-brown,  the  under-fur  on  the  face  grey  basallj',  then 
fawn  coloured  with  a  dark  tip,  the  longer  hairs  with  a  lonfter 
blaok  tip. 

On  the  dorsal  surface  and  sides  of  the  body  the  under-fur  iu 
black  basally,  then  fawn  coloured.  The  longer  hairs  very  little 
longer  than  the  under-fur,  with  a  black  tip  The  hairs  of  the 
under-fur  very  often  ha^e  a  dark  brown  tip. 

Chin  and  inner  side  of  fore-limbs  white,  the  rest  of  the  lirnb^ 
and  under  surface  Rrey,  the  fur  with  a  dark  grey  basal  part  and 
white  distal  hitlf, 

Hands  white.  Hind  feet  white  above,  hairy  lieneath,  the 
hairs  on  the  posterior  two-thirds  black,  the  anterior  third  white. 

Tail  with  the  proximal  two-thirds  short  haired.  Along  the 
dorsal  line  is  a  sharply  marked  narrow  band  of  dark  hair 
increasing  in  length  distally.  At  one-third  of  the  length  from 
the  posterior  end  the  black  hairs  stop  abruptly  and  are  succeeded 
by  a  dorsal  series  of  white  hairs  forming  a  distinct  crest,  the 
hairs  of  which  are  proportionately  shorter  than  in  P.  Iagotis. 
Sides  and  under  surface  of  tail  with  scanty  stifT  white  hairs. 

Two  small  round  pads  at  tbe  base  of  the  fourth  and  fifth  toes. 
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A  few  long  whisker-like  hairs  on  the  posterior  side  of  the 
fore-limb,  just  above  the  wrist,  the  longest  measuring  about 
40  mm. 

Mammae,  8.  Two  or  three  young  ones  apparently  produced  at 
one  time. 

Dimensions. 


Head  and  Body 

Tail 

Hind  Leg 

Ear 

Muzzle  to  Eye 


(«) 

(*) 

Adult  2 

Adolt  $ 

inal. 

inAL 

215 

200 

124 

118 

58-5 

57 

71 

68 

31-5 

31 

Adult  <^ 
inal. 


id) 


W 


Adult  $    I    Adult  ^ 
in  al.  in  al. 


270 

160 

73 

92 

41 


Specimen  (a)  has  two  young  ones  iu  the  pouch.  Specimen  (d) 
has  the  hinder  pair  of  mammte  very  small.  Specimen  (d)  has 
three  young  ones  in  the  pouch.  The  posterior  mamuia  on  the 
right  side  is  wanting.  The  anterior  pair  are  small.  The  second 
pair  has  an  embryo  attached  on  each  side.  The  third  mamma 
on  the  right  side  is  small,  that  on  the  left  has  an  embryo 
attached.  The  fourth  on  the  right  side  is  not  developed,  and 
that  on  the  left  side  is  small. 

Sku//  (Plate  II.,  Figs.  1  and  2).  Much  smaller  and  more  delicate 
than  in  /'.  lagotis.  The  upper  anterior  end  of  the  Premaxillary 
only  slightly  directed  forwards,  not  so  strongly  marked  as  iu 
P,  lagotiSy  and  in  consequence  the  tip  of  the  muzzle  seen  from 
the  side  is  not  so  markedly  trifid  as  in  P.  lagotis.  Nasals  long 
and  narrow,  their  greatest  breadth  going  between  4  J  to  4 J  times 
into  their  length.  Interorbital  region  flat  and  not  conspicuously 
constricted  :*  relatively  much  broader  than  in  P,  lagotis.  Lachry- 
mals much  as  in  P.  lagotis  with  a  distinct  ridge  marking  off  the 
facial  from  the  orbital  surface. 


•  In  the  sperimon  of  which  the  dimensions  are  given  the  intertemporal  breadth  (11  mm.) 
is  exactly  the  same  as  in  a  skull  of  PtragaU  lagoU$^  the  basal  length  of  which  is  90  mm. 
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There  is  a  deep  oonyavity  between  the  two  limbs  forming  the 
nntorior  forked  end  of  the  malar;  the  |iArt  of  the  leygcimatic 
procFsa  iif  the  mitxilln  in  L-ontiict  with  the  lower  limb  of  the  fork 
is  produced  into  h  distinct  bluntly  rounded  process  {Fig.  2). 

Particcipital  process  inconspicuouft,  forming  it  smooth  rounded 
dovvngrowth  fitting  on  to  hut  not  projeoting  beyond  the  hinder 
wall  of  tlie  swollen  mnstnid  portion  of  tlie  nudityry  hollii. 

liullie,  both  nJisphenoid  and  mastoid  poi'tions,  relatively  moi'u 
intlAled  with  their  surfftoes  smoother  than  in  P.  /agotis. 

Anterior  pnlatine  fonimen  Pxti-nding  nearly  iis  far  bnolc  ns 
the  canine.  Posterior  palatine  foniiiiinA  extending  from  fl'  to 
m";  divided  by  a  imri-ow  long  septum.  Largo  but  irregular 
vacuities  beliind.* 

Ttelk.  P  sepanitttd  (rcnn  i'  by  a  diastema  of  1'-")  nun.  and 
from  the  ciinine  by  n  diastenm  of  3  nun.  Canine  long  and 
strong,  its  distance  froni  /',  4'5  luui.  Premolars  as  in  P.  lagoth. 
Holars  differing  from  those  of  J*,  lagolii  in  not  being  rounded 
in  section,  their  summit  with  cusps  nmuh  like  though  not  so 
prominent  ns  Ihnsi^  in  P^ranieW  and  in  this  respect  resembling 
those  of  P.  Uuatra.  Loivtf  CBnine  sliglitly  longer  than  the 
premolars.  /"  slightly  ion;;er  ioiigitudinftlly  thnn  ;»',  p'  decidedly 
longer  than  either  of  them.     Molars  dtetinctly  cuspidate. 

Skull  Dimensions  (J)- 

Mm. 

Basal  length  ...  ...  66 

Greatest  breadth          ...  ...  ..  34 

Nasals  length               ...  ...  ,,.  32 

Kiisals  greatest  breadth  ...  ...  6'5 

Intertemporal  breadth  ...  ...  11 

Palate  length                ...  ...  41 

Palate  breadth  outside  m'  ...  ...  17-5 

Palate  breadth  inside  m'  ...  ...  10-5 

Palatal  foramen           ...  ...  ...  7 

Basi-cranial  axis          ...  ..  ...  20 

Basi-facial  axis             ...  ...  ...  46 

Facial  index                  ...  ...  ...  "230 


Xeir  Marsupials  from  Central  Australia.  9 

Teeth.     Distance  from  front  of  canine  to 

back  of  m* ...              ...              ...  28 

„         Horizontal  length  p*     ...              ...  3 

„          Horizontal  length  p*     ...              ...  3 

„         Horizontal  length  ms*"*                 ...  12 

Type,  in  the  National  Museum,  Melbourne. 

There  can  I  think  be  little  doubt  as  to  the  specific  distinction 
of  the  animal  now  described.  Its  smaller  size,  skull  measure- 
ments and  teeth  distinguish  it  from  /*.  /agotis,  whilst  its  colour, 
skull  measurements  and  the  length  of  molars  1-3  (Fig.  4),  serve 
to  distinguish  it  from  P.  kuciira.  As  yet  we  have  not  been  able 
to  meet  with  any  further  specimens  of  the  latter  species,  though 
Mr.  Byrne  has  spared  no  efforts  to  secure  it. 

With  regard  to  the  habits  of  the  species  now  descril>ed  Mr. 
Byrne  writes,  "  whilst  the  *  Urgarta  *  (/I  lagotis)  occupies  the 
inner  end  of  his  burrow  the  *UiT>ila'  (P.  minor)  during  the  winter 
months  lies  within  a  ftx)t  or  so  of  the  entrance  of  his  and  only 
uses  the  inner  chamber  during  the  summer.  This  peculiarity 
is  taken  advantage  of  by  the  natives  who  jump  on  the  surface 
of  the  ground  behind  the  *  Urpila '  breaking  it  in  and  so  cutting 
off  his  retreat  to  the  inner  chamber.  He  is  thus  compelled  to 
rush  out  through  the  entrance  where  a  native  is  waiting  to  give 
him  his  quietus.  The  *  Urgarta'  (7^.  lagotis)  cannot  be  captured 
in  this  way  and  has  to  be  dug  out.  Both  species  are  nocturnal 
in  their  habits." 

Locality, — Sand-hills  about  forty  miles  to  the  north-east  of 
Charlotte  Waters. 

(2)   Perameles  eremiana,  sp.  n.      (Figs.  5,  6,  7). 

Size  medium ;  proportions  slender.  Fur  soft  with  numerous 
long,  dark,  spiny  hairs  on  the  dorsal  surface  of  the  head  and 
Ixxly ;  continued  as  two  dark  bands  down  either  side  of  the 
rump.  General  colour  of  upper  surface  dull  orange.  Margin  of 
upper  jaw  and  under  surface  of  head  together  with  the  whole 
under  surface  of  the  body  white.  An  orange  pntch  on  the 
shoulders.  A  patch  of  dark  grey  under-fur  on  the  outer  side  of 
the  arm  and  fore-arm,  the  rest  of  the  front  limb  being  white. 
An  orange   patch  on  the  rump  between  the  two  lines  of  long. 
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blnck,  spiny  hairs  where  the  latter  aru  nb««>nt.  A  patch  of  gi-ey 
under-fur  on  the  out«i'  side  of  the  hinil-Iimb  kI  the  lower  eud  of 
the  hinder  line  lA  loug  black  haire.  Inner  side  of  hiud-liuili  a 
upper  Burfnce  of  foot  white. 

Long  hairs  white  at  their  base,  the  flattened  out  part  and  fine 
tip  beinR  black.  Under-fur  on  the  back  grey  Itfieally  with  a 
white  niedinn  part  and  an  orange  extremity.  On  the  sides  of  t!io 
bndy  the  grey  is  wanting,  and  ou  tlie  under  surface,  ehin,  etc., 
the  orange  is  also  absent. 

Muzzle  fairly  long  and  slender. 

Ears  very  long,  narrow  and  pointed  (Fig.  5),  laid  forwar'd  tl 
reach    1 7   nini.    l>eyond    the    anterior   canthus  of  tlie  eye,  grey 
l>ehind,  with  a  brownish  patch  anteriorly.     Metatragus  about  as 
bruad  as  long  with  a  i-ouudcd  end. 

A  few  long,  whit«,  whiskt^r-like  hairs  just  above  the  wrist;  the 
longest  measuring  iJiS  nun, 

Soles  of  the  hind  foot  covered  wiih  dark  brown  hoirn  up  to  ( 
pads  ot  the  base  of  the  fourth  or  fifth  toes. 

Tail  distinctly  bicolour  for  its  whole  length.  The  upper 
surface  with  black  (or  very  dark  brown)  spiny  hairs  sharply 
marked  off  from  the  white  hairs  on  the  under  surface  and  side. 

Maniniie,  ^.     Apjinrently  two  young  produced  at  a  time. 
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1        {-) 

In  al. 

Adult   S 
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Head  and  Body 

-     1         235 

275 

Tail 

-     1         118 

135 

Hind  Foot - 

-     '          50-2 

65 

Maple  to  Eye 

-     '           S7 

38 

Ear 

-         .                    61 

51 
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Skull  Dimensions  ($)• 

Basal  length 
Greatest  breadth 
Nasals  length 
Nasals  greatest  width. 
Intertemporal  breadth 
Palate  length 
Palate  breadth  between  outer  corners  of  m 
Palate  inside  m' 
Palatal  foramen 
Basi-cranial  axis 
Basi-facial  axis 
Facial  index 
Teetlk     Distance  from 
back  of  m^ . 

Length  p^ 

Length  m*''    . 


i> 


point  of  canines  to 


Mm. 

55-5 

24 

24 

4-2 
12-7 

3-6 
14-5 

8-2 

6-5 
15 
41 
273-3 

24 
2-5 
9-2 


Type,  in  the  National  Museum,  Melbourne. 

The  native  name  at  Alice  Springs  is  Mulgaruquirra,  and  at 
Charlotte  Waters  is  Iwurra. 

With  regard  to  its  habits  Mr.  Gillen  says  "  the  Mulgaruquirra 
scoops  out  a  shallow  hole  on  the  surface  of  the  ground  just 
sufficiently  large  to  lie  in  and  thatches  it  with  grass ;  habits 
nocturnal." 

Mr.  Byrne  says:' — "Tlie  Iwurra  and  Tubaija  {Charopus 
castanotis)  are  almost  identical  in  their  habits,  and  build  similar 
nests  of  grass  and  twigs  in  shallow  oval  hollows  scooped  out  in 
the  ground.  Tliey  are  captured  in  the  same  way,  viz.,  by  placing 
one  foot  on 'the  nest,  pinning  the  animal  down  and  then  pulling 
him  out  with  the  hand." 

Locality. — Burt  Plain  north  of  Alice  Springs,  and  sand-hills 
about  forty  miles  to  the  north-east  of  Charlotte  Waters. 


Art.     UL—Dmcription   of  ,i  ^ew   fl^^/itw  of   TfirifMtrid 
UijHJa,  <iUieA  to  the  Gnm^  P/,mit,.!<-u^. 

(Piatt's  in.  ami  IT,) 

By  Prof.  Bai.uwin  Spestkr,  M.A.,  ami  T.  S.  Hall,  M.A. 

[BbhiI  7th  May,  ISWi.J 

For  the  specinietia  upon  which  our  work  is  linsei]  we  iiri^ 
indebted  to  Mr.  W.  H.  F.  Hill,  hy  whom  they  wers  nl.tjiitH-d 
burrowing  in  earth  on  the  hills  overlookiiin  t!ie  Gellihrnnd  River, 
nboul  twenty  milfis  soutli  of  Coliw  in  Vietori*.  The  country  is 
covered  with  dense  forest,  principnlly  of  Euc&lyptua,  n»t\  owing 
to  its  rugged  nature  hss  been  Imt  little  expitred  JiooiogiciiUy. 

In  1882  Dr.  Charles  Chilton*  described  n.  new  genus  of  eubter- 
rnnenn  Isopoda  to  whifli  he  gnve  tiie  nnme  of  Pkreiitoicus, 
obtained  from  wells  in  New  Zealand ;  in  1891 1  he  desfribed 
niioiher  species  of  the  same  genus  sucuretl  in  wat^r-holes  on  the 
summit  of  Mount  Kosciusko,  dose  to  thn  boundary  line  between 
New  South  Wnlt^  and  Victoria,  and  in  1S04,  in  an  importunt 
paper  <.ii  "The  Subterranean  CruBtacea  of  New  Zealand,";  be 
gave  further  particulars  with  regard  to  the  New  Zealand  species 
of  the  genus. 

The  genus  now  described  is  evidently  closely  related  to  though 
distinct  from  Pkreatoieus.  and  we  therefore  ^jropose  the  name  of 
Phrentoicopsis  for  it.  To  facilitate  comparison  we  have  adhered 
Hs  closely  as  possible  to  the  metho<l  of  description  and  nomen- 
clature of  Dr.  Chilton. 


Phreatoicopsis,  n.g. 

Body  long,  subcylindrical,  laterally  compressed.    Upper  antennte 

short,  lower  long,  with  Hagellum.     Mandible  with  an  appendE^fe. 

First  pair  of  legs  suhchelitte,  others  simple.     The  legs  are  divided 

into  an  anterior  series  of  four  and  a  posterior  series  of  three. 


•  Tnmt.  N.Z.  Inrt.,  % 
t  Rtooriii  ktrA.  )li». 
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Pleon  long,  of  six  distinct  segments,  last  joined  to  telson. 
Uropoda  bimmous,  short  and  powerful.  Telson  large,  sharply 
truncate. 


Phreatoicopsis  terricola,  n.sp. 

Specific  diagnosis, — Body  stout.  Pleura  of  second,  third,  foui*th 
and  fifth  segments  of  pleon  moderately  developed,  being  only  as 
deep  as  their  respective  segments ;  their  inferior  margins  fringed 
with  a  few  small  spinose  setse.  Telson  abruptly  truncated. 
Lower  antennae  about  one-third  of  the  length  of  the  body ; 
peduncle  longer  than  tlagellum ;  fourth  and  fifth  joints  of 
peduncle  longest  and  equal  in  length.  Legs  long,  slender. 
Lower  lip  with  the  adjacent  edges  of  lK)th  lol^es  much  hollowed 
out  at  the  base,  so  as  to  leave  a  wide  central  space.  Inner  lobe  of 
first  maxilla  narrow  and  with  numerous  plumose  seta;  at  its 
extremity. 

Colour. — Creamy  white. 

Length. — About  45  mm. 

Habitat. — Banks  of  the  Upper  Gellibrand  River,  in  burrows. 
(W.  H.  F.  Hill). 

Detailed   Description. 

The  only  specimens  that  we  have  hithei-to  received  have  all 
been  males,  so  that  the  description  of  the  points  of  di£ference 
shown  by  the  female  must  be  deferred  for  the  present. 

Body  (Plate  III.,  Fig.  1). — The  length  of  the  largest  specimen 
we  have  is  48  mm.  The  body  is  broadest  at  the  third  and 
fourth  segments  of  the  pereion  and  then  gradually  decreases  in 
width  posteriorly.  The  depth  of  the  body  is  somewhat  less  than 
its  breadth  in  the  pereion,  but  owing  to  lateral  compression  is 
slightly  greater  than  its  breadth  in  the  pleon.  The  differences 
are,  however,  not  very  marked,  though,  owing  to  the  great 
downward  prolongation  of  the  pleura,  the  compression  appears 
more  considerable  than  it  really  is.  The  dorsal  surface  of  the 
pereion  is  very  convex,  the  ventral  being  only  slightly  so.  In 
the  pleon  the  dorsal  surface  is  more  convex  than  in  the  pereion 
and  the  ventral  surface  is  flat. 


Head. — Tlie  \veaA  is  very  convex  on  llic  iloraU  and  anterior 
surfaces.  The  anterioi-  end,  as  seen  fiuiii  nliove,  is  trancaU. 
The  anterior  lunrgin  has  a  slight  V-ehapml  (.left  immediately 
iwlow  the  level  of  the  eyes.  From  the  aiiteii)-inferior  margin  of 
rhe  liuad  a  strtuig  furrow  runs  upwards  and  then  backwards, 
jiarallel  to  the  long  axis  of  tlie  body,  and  roiiches  as  far  as 
jHisterior  end  of  tie  head.  This  furi-ow  dividds  the  head  into 
I  wo  well-marked  portions,  the  upper  of  which  has  the  furni  of 
<|oartor  of  a  sphere,  while  the  lower,  us  aeen  from  the  side,  i 
ulilung  and  forms  n  promiuent  ciiiivex  chetik.  The  transverse 
di^pressiun  mentioned  by  Chilton  in  P.  ausimlii  and  in  J'. 
auhnUii  is  absent  in  the  preseut  species. 

Eyes.- — The  eyes  ai'e  as  in  P.  australts,  except  that  they  consist 
of  about  forty  lenses,  in  proportion  with  the  greater  size  of  the 
animal. 

Ptreion. — The  first  segment  of  the  pereion  is  fused  to  the  head, 
the  line  of  union  being  strongly  marked.  The  first  segment  la 
very  little  narrower  than  the  seeoml.  The  anterior  and  posterior 
dorsal  edges  are  straight,  and  parallel  to  one  another.  Tn  aide 
view  the  segment  widens  slightly  and  is  bent  foruurds  in  cli 
apposition  to  the  side  of  the  lieiid.  The  sides  of  the  segment  i 
globose  and  larger  than  in  the  case  of  the  succeeding  segments. 
The  second,  thin.1  and  fourth  segments  are  all  of  about  equal 
size.  The  inferior  margins  (epimera)  of  each  segment  have  a 
notch  in  the  centre  for  the  reception  of  the  basi  of  the  legu. 
The  anterior  angle  is  thickened  and  slightly  produced  downwards. 
In  the  fourth  segment  tlie  posterior  angle  is  formed  by  a  slight 
flat  fold,  which  gradually  decreases  in  size  in  the  preceding 
segments  until,  in  the  first,  it  forms  merely  a  ridge  which  does 
not  reach  the  posterior  angle.  The  epimera  of  the  fifth,  sixth 
and  seventh  segments  are  broadly  notched.  The  anterior  margin 
of  the  fifth  segment  is  produced  forwards  into  a  broad,  rounded 
plate.  The  corresponding  plates  in  the  two  succeeding  segments 
are  smaller  and  more  angular  in  shape.  The  posterior  marginal 
plates  are  of  the  same  size  in  the  three  segments,  that  of  the 
seveikth  segment  being  of  about  the  same  size  as  the  anterior  one. 

Pleon. — The  first  segment  is  narrower  than  the  seventh 
segmeut  of  the  pereion,  and  gradually  narrows  as  it  passes 
downwards.      It  extends  downwards  considerably  beyond   the 
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epimera  of  the  seventh  segiuent  and  beyond  the  level  of  the  joint 
between  the  basos  and  iscliios  of  the  seventh  appendage.  There 
is  a  tendency  for  the  breadth  of  the  segments  to  increase  as  they 
pass  posteriorly,  and  this  increase  is  most  marked  in  the  fifth 
s^uent.  The  pleura  of  the  second,  third,  fourth  and  fifth 
segments  are  produced  downwards  further  than  those  of  the  first 
and  are  about  equal  to  their  respective  segments  in  depth. 

The  sixth  segment  and  telson  are  coalesced,  forming  a  tail- 
piece slightly  concave  below  and  convex  above  in  both  transverse 
and  longitudinal  section ;  the  sides  are  flattened  and  the  whole 
structure  has  a  characteristic  horse-shoe  shape  in  transverse 
section.  The  posterior  end  is  truncated  and  gapes  widely.  The 
margin  of  the  posterior  end  is  bordered  by  a  series  of  strong, 
spinose  setae  of  varying  length.  The  shape  of  this  part  of  the 
b<idy  IS  markedly  different  fiom  that  of  any  of  the  three  species 
of  Fhreatoicus  yet  described. 

From  the  level  of  the  upper  and  posterior  angle  of  the  insertion 
of  the  uropod  a  ridge,  devoid  of  setae,  extends  upwards  and  for- 
wards for  about  half  the  height  of  the  body,  probably  indicating 
the  posterior  limit  of  the  sixth  segment. 

The  inferior  and  posterior  margins  of  the  pleura  of  segments 
1-5  bear  a  few  short,  spinose  seta;,  a  spai^e,  narrow  row  of 
which  is  continued  around  the  posterior  margin  of  the  segment. 

The  anterior  inferior  angle  of  the  sixth  segment  is  produced 
into  a  process,  which  bears  a  single  strong  spine. 

The  inner  side  of  the  basal  part  of  the  appendage  is  produced 
so  as  to  form  a  process  running  along  the  inner  side  of  the  inner 
ramus,  and  bearing  a  few  short  spines. 

Surface  of  Body, — The  surface  of  the  body  is  smooth,  with  only 
a  very  few  short  setse  scattered  about  irregularly.  The  whole 
surface  of  the  body  has  a  light  cream  colour  in  spirit  specimens. 

First  Antenna, — The  first  antenna*  are  short,  reaching  more 
than  half  way  along  the  fourth  joint  of  the  second  antennie. 

The  peduncle  consists  of  three  joints,  and  is  clearly  dis- 
tinguishable from  the  flagellum.  The  first  joint  of  the  peduncle 
projects  freely  beyond  the  head.  It  is  broader  than  long  and 
about  the  same  length  as  the  second.  The  third  is  shorter  and 
narrower. 

T)n»  flagellum  consists  of  from  ten  to  twelve  joints.  The  second 
segment  is  the  largest     The  succeeding  ones  are  about  equal  in 
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nixts  to  oue  another,  excepting  tlie  liist.  t»'ii  wliicli  nrr  smnllcr,  t 
tcniimul  una  btnug  the  amalleGt. 

SetK  arc  scAttered  sparsely  on  the  surface  of  the  peduncle. 
row  of  sette  (1  auditory  cUtu)  peaaeii  n>und  the  distjil  anA  of  encb 
tlagelluiu  joint.     There  are  a  few  s«tie  nil  tho  tip  of  the  terminiti 

Hffoiiii  Anleana. — The  Jndumie  cottaists  of  five  joints  tukd  is 
aboiil  oue  fourtit  lon^^er  thnu  the  da^^eUuin.  The  lirst  joint  i* 
uucli  the  ehortcMt ;  the  secijnd  nnd  third  are  equal  in  length  and 
short ;  thii  Anirth  and  liftli  are  longest  and  are  equal  in  length. 
The  third  joint  ii  rounded  ou  Lfae  veutro-iuternal  aspect.  A  lav 
itetw  are  scattered  sparsely  and  irregularly  over  the  seguients  of 
the  peduncle,  with  a  rnw  round  the  disMl  end  »f  the  fourth  and 
fifth. 

The  JiagtUum  oonHists  of  2i-2T  joints.  Of  these,  the  first  i« 
much  the  longest,  the  next  two  or  three  are  very  slightly  shorter 
than  the  rent,  which  are  oub-vquiiE,  and  gradually  become 
nArrtiwer  toward*  the  dtatnl  encl,  where  tlicy  tncreiue  in  length. 
There  is  an  int«-rupted  row  of  sotn  around  the  distal  and  of 
each  joint, 

Upptr  Z»)*.— The  upper  lip  is  large  and  ■tiuiig  and  is  regularly 


It 


Thr 


proximal  has  a  median  and  two  lateral  elevations.  The  distal 
part  has  a  median  depression  and  a  raised  rim.  A  strong  trans- 
verse ridge  separates  the  distal  from  the  proximal  part  The 
distal  part  is  bent  inwards  to  the  mouth.  There  are  a  lar^ 
number  of  close-aet  sette  on  the  inner  surface  which  slant  towards 


line. 


Mandihie. — The  mandible  has  the  same  general  shape  as  in 
P.  auitralis,  and  the  left  one  differs  slightly  from  the  right. 

The  Ufi  mandible  (Plate  IV.,  Fig.  2)  has  a  cutting  edge  formed 
by  two  processes,  both  of  which  bear  three  strong,  brown 
teeth.  Within  these  is  a  short  process  with  a  truncate  end,  the 
somewhat  circular  margin  of  which  is  bordered  by  a  row  of 
spiniform  sette  about  twenty  in  number.  There  are  no  setce 
between  the  base  of  this  process  and  that  of  the  molar  tuberele, 
such  as  occur  in  P.  auUralis.  The  molar  tubercle  is  columnar  in 
shape,  with  a  squarely  truncate  end  covered  by  a  well-developed, 
chitittous  cap,    which  is    slightly  concave.      The  concavity  is 
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crossed  by  numerous  ndges  running  parallel  to  one  another  and 
transversely  to  the  length  of  the  mandible.  Each  ridge  is 
divided  into  a  series  of  minute  tubercles  by  transverse  lines. 

The  right  mandible  (Fig.  3)  has  a  cutting  edge  unlike  that  of 
P,  australis  and  consists  of  two  processes,  the  outer  with  four,  the 
inner  with  two  projecting  points,  which  are,  however,  not  so 
strongly  chitinized  as  the  corresponding  structures  of  the  left 
mandible.  The  next  process  is  somewhat  narrower  than  that  of 
the  left  mandible,  and  its  distal  margin  is  crowned  with  a  circle 
of  spiniform  setse.  The  molar  tubercle  is  longer  and  more  slender 
than  the  left  one,  the  distal  end  is  more  obliquely  truncate,  and 
the  grinding  surface,  in  minute  structure,  resembles  that  of  the 
left.  The  inner  of  the  two  cutting  processes  is  united  proximally 
with  the  base  of  the  setiferous  process,  and  these  two  are  capable 
of  slight  movement  on  the  basal  portion  of  the  appendage. 

The  palp  is  three-jointed.  The  proximal  part  is  the  shortest ; 
the  median  is  the  longest  and  bears  setie  which  are  especially  long 
at  the  distal  end.  The  third  joint  bears  three  long  setae  at  its 
extremity. 

Lower  Lip  (Fig.  4). — ^The  lower  lip  consists  of  two  fleshy 
lobes  united  proximally.  The  distal  end  of  each  is  rounded  and 
densely  fringed  with  short  setae  which  curve  in  towards  the 
middle  line.  These  setae  are  carried  on  a  series  of  processes  of 
the  lobes  and  are  thus  collected  into  little  brush-like  groups. 

The  median  part,  connecting  the  bases  of  the  two  free  lobes,  is 
produced  into  the  buccal  cavity  in  the  form  of  a  grooved  fold 
fringed  by  setae. 

First  Maxilla  (Figs.  5,  5a). — Consists  of  two  divisions,  of 
which  the  outer  is  the  larger.  It'  bends  over  somewhat  towards 
the  middle  line  and  its  end  is  truncate  and  carries  about  twenty- 
five  strong  brown  chitinous  teeth.  The  four  outer  ones  are  the 
largest  and  are  separated  from  the  remainder,  which  are  arranged 
in  three  rows.    The  inner  and  the  outer  edges  bear  hair-like  setae. 

The  inner  division  is  much  smaller  than  the  outer  and  forms 
a  narrow  flattened  plate  pointed  at  its  distal  extremity,  where 
therQ  is  placed  a  group  of  setae,  more  numerous  than  those  in 
P,  australis^  and  arranged  in  two  series,  an  outer  row  formed  of 
stout,  strong  setae  not  m6re  than  one-third  of  the  length  of  the 
others  and  doubly  pectinate  at  their  distal  ends,  and  an  inner 
group  of  long,  strong,  finely  plumose  setae.  2 
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Secoud  Aliixilla  (Fig.  6). — The  bnaal  pun  is  produceti  at  it« 
inDer  distal  end  into  a  rounded,  Rlongate  lobe.  BxternB.1  to  thi« 
lire  two  processes  Afticulnt^d  to  the  Uwal  joint.  The  inner 
nmr^n  differa  in  form  from  that  of  P.  auslraiis,  and  ita  outUue 
is  represented  in  the  Kgura. 

The  end  of  the  inner  process  unrries  a  Urge  number  of  sette  of 
two  kimie;  first  long,  plain  setw  with  curved,  atiiiost  hooked 
(•xt  re  mi  ties,  an(I  secondly,  pectinnte  sehe.  The  inner  iiinrgin  hiu 
a  fringe  of  long,  plumose  seUe.  The  whole  sui'face  hears  sparsely 
scattered,  Inrgci,  pcuiinaie  setK. 

The  ftco  artkkhUing  lobes  are  slightly  longer  nnd  much  more 
slender  than  the  inner  lobe  and  are  Hnttencd  from  side  to  sid«. 
Ettth  terminates  in  two  stout,  pectinate  spineu.  The  inner  Icibu 
also  hears  two  simple  spines.  Both  lobes  carry  a  lurge  number 
of  pectinate  setce  of  varying  length,  which  are  mure  numerous  on 
the  inner  than  the  outer  proceas, 

Alaxillipedes  (Fig.  7). — Coxoa  distinct  and  brooder  than  long. 
The  epipodite  ia  relatively  larger  than  in  P.  aiislralii.  The  outer 
<?dge  bears  a  fringe  of  very  numertiuu  short  setK.  The  b&soa  is 
about  half  lis  long  again  fts  broAd,  but  not  eo  long  relatively  as  in 
P.  auslraiis.  From  the  inner  side  of  the  basos  distaljy  arises  a 
tiat  plate,  which  roacheg  aa  far  forward  as  the  middle  of  the 
carpopodite.  This  plate,  owing  to  the  broadening  of  the  carpo- 
and  meropodite,  cannot  be  seen  from  the  outer  aide.  The  end  of 
this  plate  is  rounded  and  bears  a  number  of  strong,  pectinate 
set«,  which  are  continued  for  some  distance  along  the  outer 
mai^in.  The  inner  mai^in  is  fringed  by  a  series  of  long,  plumose 
setffi  and  at  the  basal  part  of  the  outer  margin  are  three  strong 
sets,  which  are  not  hooked  as  they  are  in  P.  australis. 

The  ischioe  is  short  and  rounded.  The  meros  has  its  outer 
angle  produced  into  a  long  process  which  runs  upwards  by  the 
side  of  the  carpus.  The  carpus  is  broadly  subtriangular  and 
very  different  in  appearance  from  that  of  P.  australis.  The 
propodos  is  Bubtriangular,  and  the  dactylos  is  roundly  oblong. 
The  whole  appendage  is  strongly  setose. 

Pirst  peruopod.  The  basos  and  ischios  are  much  as  in  ^,  aus- 
tralis. The  meroe  is  subtriangular,  the  anterior  side  being 
produced  into  a  long,  strong  process,  which  terminates  in  a  single 
Bpiniform    seta.      The  face  turned    towards  the  propodite    is 
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flattened  and  expanded  transversely,  so  as  to  form  a  surface 
against  which  rests  the  face  of  the  propodite  when  the  latter  is 
bent  back.  The  shape  of  the  carpus  is  represented  in  the 
drawing.  The  propodite  is  much  more  swollen  than  in  any  of 
the  three  species  hitherto  described  and  is  broadly  triangular. 
The  proximal  half  of  the  palm  surface  is  produced  so  as  to  form 
a  more  or  less  flattened  plate  which  terminates  distally  in  a 
single  stout  tooth.  Proximally  to  this  the  plate  is  bordered  by  a 
row  of  six  short,  stout  spines,  which  lie  slightly  to  the  outer  side, 
so  that,  when  closed,  the  dactylos  lies  inside  them.  The  dactylos 
is  a  long,  powerful,  curved  structure,  which  can  be  closed  down 
upon  the  palm  of  the  propodite.  At  about  half  its  length  it 
bears  a  strongly-developed  tooth,  which  fits  into  the  space 
between  the  tooth  on  the  propodite  and  the  base  of  the  dactylos. 

Setffi  are  not  so  numerous  as  on  the  corresponding  appendage 
of  P.  aus traits.  The  basos  bears  a  few  which  are  very  short ; 
the  ischios  carries  a  few  tufts  on  its  posterior  side ;  the  meros 
has  very  few ;  the  carpus  has  well-developed  tufts  on  its  posterior 
side ;  a  fringe  of  setae  lies  to  the  outside  of  the  spines  on  the 
posterior  edge  of  the  propodite,  which  also  carries  a  narrow 
transverse  band  of  set«e  at  the  base  of  the  dactylos  on  the 
anterior  and  posterior  sides.  The  dactylos  carries  minute  groups 
of  little  seta^  the  groups  being  arranged  in  longitudinal  rows. 

Other  Appendages  of  the  Pereion. — The  second,  third  and  fourth 
appendages  agree  generally  in  form  with  those  of  P.  austraiis, 
but  the  setas  are  short,  strong  and  spiney  and  very  much  less 
numerous.  In  the  male  there  are  no  spines  on  the  propodite 
similar  to  those  of  P,  australis,  and  the  dactytopodite  is  not  bent 
round  so  as  to  form  a  claw,  and  has  only  a  slight  tooth  developed. 
The  iifth,  sixth  and  seventh  are  similar  to  the  fourth,  the  basos 
not  being  expanded  as  in  P.  australis. 

First  Pleopod  (Fig.  8). — The  endopodite  is  much  stouter  than 
the  exopodite.  At  the  inner  proximal  end  a  small  lobe  is 
indicated,  and  is  indistinctly  separated  oif  from  the  main 
part,  which  terminates  distally  in  a  rounded  end  which  is  not 
emarginate  as  in  P,  australis. 

The  exopodite  is  long,  narrow  and  pointed,  with  a  slight 
curvature  outwards  and  a  lobe  at  its  proximal  end  running 
alongside  the  basal  portion.  The  margin  of  the  exopodite  is 
fringed  with  long  simple  setae.  2a 
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Second  Pleopod, — The  second  pleopod  is  larger  than  the  first 
pleopod.  The  endopodite  consists  of  two  parts.  First  the  penia] 
filament.  This  lies  on  the  inner  side  and  does  not  extend  so  far 
as  the  first  joint  of  the  exopodite.  It  curves  slightly  outwards 
and  in  transverse  sections  has  the  fomi  of  figure  8.  A  few  short, 
stout  setae  are  present  along  the  inner  margin  proxinially. 

The  second  portion  is  similar  to  the  endopodite  of  the  first 
pleopod  except  that  the  proximal  lobe  is  not  so  well  marked. 

The  exopodite  consists  of  two  joints.  The  proximal  one  has  a 
process  extending  along  the  margin  of  the  base  and  bears  a  fringe 
of  simple  setae.  The  second  joint  is  short  and  lanceolate.  Its 
margin  carries  about  forty-four  simple  setae. 

Third  Pleopod, — The  third  pleopod  has  the  endopodite  similar 
in  form  to  that  of  the  first,  except  that  the  proximal  lobe,  though 
present,  is  not  so  large.  The  exopodite  is  similar  to  that  of  the 
second,  except  that  the  basal  process  is  smaller.  The  protopodite 
gives  off  on  the  outer  side  a  lobe  which,  according  to  Dr.  Chilton, 
perhaps  represents  an  epipodite,  the  margin  of  which  is  fringed 
with  long,  simple  set^. 

The  Fourth  and  Fifth  Pieopods. — These  are  similar  in  general 
shape  to  the  third,  but  the  epipodite  gradually  increases  in  size 
from  the  third  pleopod  backwards. 

Uropods. — The  uropods  do  not  project  backwards  beyond  the 
pleon.  The  basal  joint  is  as  long  as  the  longer  of  the  two  rami, 
and  very  stout.  On  its  inner  surface  it  bears,  about  half-wav 
along  its  length,  a  strong  spinose  seta,  and  a  few  smaller  set;e 
are  j)resent  at  intervals.  Its  distal  extremity  carries  a  single 
strong  and  one  or  two  smaller  spinose  seta*,  no  pectinate  ones 
being  present  in  this  position  as  in  P.  an  straits. 

Its  upper  surface  is  broad  and  c(mcave,  and  at  the  inner  angle 
it  is  produced  into  a  well-niarked  j)rocess  terminating  in  a  strong, 
spinose  seta.  A  few  large  and  small  seta*  are  present  along  the 
uppt*r  inner  margin. 

The  two  rami  are  strong  and  curved  :  the  inner  is  considerably 
longer  than  the  outer,  and  both  benr  a  few  strong  setje  which  are 
not  arranged  in  groups.  The  points  of  the  I'ami  are  dark  )>rown 
in  I'olour. 
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Generic  Position, — The  present  species  differs  from  the  members 
of  the  genus  PhreatoicuSj  to  which  it  is  closely  allied  in  two  par- 
ticulars, and  to  such  an  extent  as  to  warrant  the  formation  of  a 
new  genus  for  its  reception.  These  arc  the  form  of  the  uropods 
and  of  the  telson.  In  his  generic  description  of  Phreatoicus^  Dr. 
Chilton  characterises  the  telson  as  "  subconical,"*  and  each  of 
the  species  he  describes  has  the  telson  terminated  by  a  small, 
prominent  projection  of  very  characteristic  form.  This  process  is 
absent  in  our  species  and,  though  it  is  difficult  by  a  single  word 
to  express  the  form  of  the  telson,  yet  it  certainly  is  not  "  sub- 
conical."  Its  sudden  truncation  and  horse-shoe  shape  in  trans- 
verse section  are  features  which  mark  it  off  strongly  from  the 
form  found  in  Phreatoicus,  The  uropods  again  are  short  and 
stout  and  do  not  project  appreciably  behind  the  telson,  differing 
greatly  in  this  respect  from  the  long,  styliform  uropods  of 
Phreatoicus, 

A  sexual  difference  found  in  the  males  of  Phreatoims  again  is 
not  found  in  the  present  species.  As  described  by  Dr.  Chilton 
the  fourth  pereiopod  of  the  male  is-modified  slightly  so  as  to  form 
a  grasping  organ  of  the  subchelate  type ;  whereas  in  our  species 
this  modification  does  not  occur  and  the  appendage  is  similar  to 
the  others. 


EXPLANATION   OF  PLATES    III.   and   IV. 

Fig.  L — Phreatoicopsis  terricola.    <r 

Fig.  2. — Left  Mandible. 

Fig.  3.— Right  Mandible. 

Fig.  4. — Lower  Lip. 

Figs.  5,  ha, — First  Maxilla. 

Fig.  6. — Second  Maxilla. 

Fig.  7. — Maxillipede. 

Fig.  8.— First  Pleopod. 

The  magnification  is  indicated  in  the  case  of  each  figure. 


•  Trans.  New  Zealand  Institute,  1882,  vol.  xv.,  p.  SO.     Records  of  the  Atutralian 
Ifiweum,  vol.  i.,  p.  151.    Trans.  Unn.  Boo.  London,  voL  vl.,  pt.  2,  p.  185. 
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The  portion  of  New  8cmtli  Wales  referred  lo  in  this  p^iper  is 
oompam lively  little  fcntiwn,  wid  therefon'  it  miiy  be  advisable  to 
iiiitkn  a  few  remarks  mi  its  topography  befom  entering  upon  its 
(teologicftl  features.  By  reference  to  tbe  niHp  aubuiitted,  which 
with  certAiii  alterations  and  additions  is  a,  copy  of  that  publiihed 
in  ISSl  by  the  Department  of  Lands  unci  Survey  of  this  Colony, 
it  will  be  noticed  that  opposite  the  Brint^einbrong  homestead  the 
main  ati'eain  receives  n  large  tributary  called  the  Little  Murray, 
Swamp  or  Oehi  River,  From  liere  to  its  source  it  is  known  as 
th"  Indi  and  ou  the  east  for  sonib  distance  is  flnnked  by  the 
Youngnl  Range  which  runs  to^JliIount  Kosciusko  nnd  forms  the 
divide  between  it  aiid  the  Gehi ;  on  the  M-est  by  a  ran^e  ranning 
to  Mount  Piniiibar  in  Victoi-ia.  On  the  east  of  tbe  Oehi  Are 
many  subsidiary  spurs  of  the  Daryal  ami  Bogonj;  Mountains, 
from  which  among  others  come  its  affluents,  the  Swampy  Plain, 
Khancoban,  Black  and  Gehi  Creeks,  Near  its  junction  the  river 
flows  through  the  rich  grassy  flats  of  the  Bringeinbrong  and 
Khancoban  Runs,  but  about  ten  miles  higher  up  the  valley 
rapidly  narrows  and  the  stream  is  more  or  leas  confined  between 
steep  gorges.  The  country  between  here  and  Groggin  on  the 
Indi,  some  thirty  miles  away,  is  uninhabited,  but  huts  at  Black 
Creek  and  Gehi  River  are  used  by  drovers  and  travellers  gene- 
rally. Groggin  has  three  inhabitants,  the  stockman  of  the  run 
and  two  selectors  on  the  Victorian  side.  From  here  the  Kosci- 
usko track  crosses  the  Snowy  and  Leatherbarrel  Creeks  and  their 
divides,  which  are  spurs  from  the  main  peak,  and  branches  ofi* 
north  at  Monaro  Gap,  six  miles  from  Mount  Kosciusko,  at  an 
altitude  of  5900  feet. 

On  the  geological  map  of  New  South  Wales,  published  in  1893, 
most  of  the  country  bordering  on  the  Oehi  and  Indi  Kivers  is 
coloured  as  Silurian  with  a  little  granite  some  distance  to  the 
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east.  As  far  as  I  have  beea  able  to  discover,  however,  the 
geological  features  of  the  greater  portion  of  the  district  have  not 
yet  been  described.  In  his  "Southern  Gold  Fields,"  p.  125,  the 
late  Rev.  W.  B.  Clarke,  M.A.,  F.G.S.,  etc.,  briefly  speaks  of  the 
country  between  the  Indi  and  the  Muniong  Range  as  granite 
and  slate  with  dykes  of  porphyry  from  the  subjacent  granite,  and 
near  the  summit  the  slate  transmuted  into  an  imperfect  gneiss. 
The  map  published  with  the  volume  does  not  delineate  the 
features  of  the  country  on  the  west  of  the  Muniong  Range  and 
as  the  names  of  localities  have  since  been  changed  it  is  exceed- 
ingly difficult  to  trace  his  course,  but  judging  by  the  description 
given  on  p.  121,  he  appears  to  have  followed  the  Snowy  Creek 
up  to  the  point  opposite  Leatherbarrel  ford  which  is  probably 
identical  with  his  Woolayian,  then  along  the  present  track  to 
Burramungee  (Monaro  (rap?).  Tangaruccan,  spoken  of  on  p. 
138,  may  be  tlie  place  now  known  as  Tom  Groggin  or  more 
commonly  Groggin,  and  Piaderra  also  somewhere  in  the  same 
locality.  As  regards  that  portion  along  the  Groggin  track  the 
boundaries  shown  on  the  geological  map  will  require  a  little 
variation  since»  with  the  exception  of  one  limits  portion,  the 
whole  area  consists  of  various  kinds  of  granite.  In  the  following 
paper  I  shall  endeavour  to  give  a  brief  outline  of  the  general 
geological  features  on  this  and  the  Kosciusko  track  as  gathered 
during  a  hurried  journey  along  it.  Time  forbade  a  careful 
examination  of  any  particular,  locality,  so  the  observations  were 
necessarily  general  and  there  are  several  portions,  more  especially 
near  the  "Gehi  Wall,"  that  are  highly  interesting  and  worth 
careful  study. 

The  Victorian  township'of  Towong  on  the  Murray  River  lies 
at  the  northern  termination  of  the  Mount  Elliot  Range  consistiiig 
of  granite  and  mica  schist  with  higlily  auriferous  quartz  veins  and 
reefs.  A  flat  about  a  mile  and  a  half  wide  separates  this  range 
from  those  in  New  South  Wales  and  is  a  rich  alluvium  several 
feet  deep  with  a  sub-stratum  of  sand  and  gravel  containing 
pebbles  of  granite,  slates,  mica  schists,  quartz,  quartzite,  etc. 
For  some  eight  miles  the  track  follows  the  valley  of  the  Little 
Murray,  then  turns  to  the  east  to  cross  a  low  range  forming  the 
Khancoban — Black  Creek  Divide.  The  rock  is  a  flne-grained, 
pinkish-grey  granite  with  much  orthoclase  and  quartz,  but  little 
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mint.  It  is  greAtly  decomposeil,  forming  a  cold,  poor  soil  of 
litUe  (l«pth,  mainly  of  siliceous  fragnieuU  with  numerous  pieces 
of  1*086  quarts.  The  Black  Croek  contains  granitic  detritus  only 
nnd  from  this  puiut  a  pliitenu  rises  gently  uver  a  light  grey 
biotiite  granite,  with  u-ell-detiDed  bosaea  here  nnd  theiv,  to  the 
"Oehi  Wnll,"  where  the  igneous  rocka  give  place  to  vertical  grey. 
yellow,  bi-own  adcI  olive-grpen  phyllit«s,  Ar|,'il]aceous  schists  find 
slatea.  Many  of  them  nre  exceefJingly  tiasile,  while  othera  l)reak 
into  irregular,  ragged-etlged  pieces.  The  bounfUry  is  plainly 
tnnrkbd  by  n  much  more  vigorous  growth  of  timber  on  the 
"Wall"  than  on  the  plateau.  The  i-ocks  have  an  almost  due 
north  and  south  stj-ike,  and  so  sli^ep  is  the  descent  into  Bain 
Creek  at  iha  foot  that  in  a  distance  of  some  350  ynrds  the 
height  coniee  from  22-25  feet  to  1400  feet. 

Between  Bein  and  tiehi  Creeks  the  track  crosses  the  point  of 
a  aiTiall  spur  where  the  rocks  are  similar  ti>  those  in  the  "Wall." 
No  outcrop  occurs  on  this  point,  but  in  the  bed  of  the  Clehi 
Creek  at  the  foot  of  the  spur  a  striking  example  of  contn«t 
metAmorphism  may  be  noticed.  The  original  slat*«  having  n 
a.  5<J°  W.  (Up  of  (>r  have  heaa  trnnsmutod  into  white,  blank, 
brown  and  ^rey  jwrcellanite,  lydianite  and  [asper,  while  on  the 
southern  bank  a  mass  of  grey  granite  outcrops  at  the  water's 
edge,  showing  clearly  that  the  stream  at  this  point  flows  along 
the  line  of  junction.  The  granite  extends  to  the  bank  of  the 
Gehi  Biver  near,  and  evidently  the  spur  between  the  river  and 
creek  is  composed  of  the  same  rock.  Thepebblee  in  both  streams 
consist  of  the  rock  already  mentioned  as  well  as  mica-schist, 
slate  and  quartzite,  with  glittering  sand  of  white,  yellow  and 
black  mica.  In  the  river  are  large  b<)uldera  of  the  local  granite. 
At  the  "  Wall "  the  stream  enters  a  precipitous  canon  and  from 
its  source  to  here  is  known  as  the  Gehi. 

At  none  of  the  three  river  fords  close  by  is  there  any  evidence 
of  sedimentary  rocks  i/t  situ,  yet  as  the  pebbles  in  the  river  above 
the  creek  junction  include  many  of  metamorphosed  sedimentary 
origin  it  is  highly  probable  that  an  outcrop  of  those  rocks  occurs 
in  the  neighbourhood.  There  is  a  marked  absence  of  fossils  in 
tlie  "  Wall."  but  judging  by  the  great  inclination  and  lithological 
characteristics  of  the  rocks  they  are  probably  Lower  Silurian. 
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Between  the  last-mentioned  spur  and  the  southern  ridge  there 
is  a  deposit  of  alluvium,  twenty-five  feet  deep,  showing  the 
remains  of  old  river  terraces.  The  southern  ridge  is  granite,  some 
of  it  consisting  of  light-pink  orthoclase,  and  pearly  muscovite 
in  about  equal  proportions  with  milky  quartz,  other  portions 
of  an  exceedingly  fine-grained,  red,  gneissose  variety  mainly 
composed  of  mica,  highly  decomposed  and  having  a  foliated 
appearance  much  like  that  of  a  mica  schist. 

From  the  end  of  this  ridge  the  river  valley  bears  straight 
towards  Mount  Kosciusko,  through  extremely  rugged  country 
hitherto  found  impracticable  for  horses  and  the  track  trends 
southwards  to  the  Indi  Valley.  On  leaving  the  river  it  follows 
the  course  of  a  large  creek  for  some  distance.  In  the  gravels  on 
the  fiat  are  several  prospecting  shafts  from  three  to  five  feet  deep. 
Between  here  and  Scrubby  Creek  lies  a  low,  granite  spur  of  the 
Youngal  Range  whose  highest  point  is  some  2300  feet.  The 
granite  is  a  fine-grained  muscovite  variety  of  shades  of  grey,  pink 
and  red,  the  former  prevailing  on  the  Gehi  slope  and  the  latter 
on  that  into  Scrubby  Creek,  where  the  rock  decomposes  into  a 
rich,  red  loam  of  considerable  depth.  Granite  of  the  same 
character  occurs  on  the  opposite  slope,  beyond  which  it  changes 
to  a  greyish-white  with  little  muscovite  forming  a  poor  soil. 
This  is  the  main  Youngal  Range  and  has  here  an  altitude  of 
2700  feet.  After  getting  into  the  valley  of  the  Indi  no  outcrop 
is  visible  till  the  river  is  reached.  Between  this  point  and 
Groggin  the  rock  in  situ  may  be  seen  in  the  bed  of  the  stream, 
and  also  at  the  junction  of  Omeo  Creek  and  again  at  Selk  Creek, 
where  it  forms  a  bar  almost  across  the  river.  It  is  a  pretty,  grey 
granite  showing  little  decomposition,  and  is  totally  different  from 
any  met  with  south  of  the  Gehi.  It  is  evidently  an  intrusive 
one  of  more  recent  age,  and  comes  in  from  the  south  through 
Groggin.  The  bed  of  the  river  contains  several  kinds  of  schists, 
slates,  sandstones  and  granites.  At  Groggin  the  rock  is  of  a 
much  darker  colour  owing  to  an  increase  in  the  quantity  of 
biotite. 

Here  the  track  leaves  the  Indi  Valley  and  bears  off  for  the 
Monaro  Gap.  As  far  as  the  Snowy  Creek  there  is  no  appreciable 
change  in  the  rock,  and  the  stream  contains  the  same  kinds  of 
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pebbles  as  the  Indi.  In  the  bank,  however,  there  is  a  small 
outcrop  of  gneissose  granite,  much  decomposed  and  overlain  by 
two  or  three  feet  of  gravels. 

For  some  two  miles  the  track  ascends  very  rapidly  up  the 
range  between  the  Snowy  and  Leatherbarrel  Creeks  over  an 
interesting  area  of  granite.  In  many  places  it  is  an  amorphous 
or  micro-crystalline  felspar  with  a  few  small  crystals  of  biotite 
and  a  little  quartz ;  in  others  it  has  very  much  the  appearance  of 
a  foliated  granite ;  and  again  it  is  a  typical  granite  with  large 
crystals  of  white  orthoclase  and  muscovite,  with  masses  of  grey 
opaque  quartz.  The  orthoclase  changes  into  various  shades  of 
pink,  red  and  grey,  and  with  the  disappearance  of  the  muscovite 
the  rock  becomes  a  pretty  porphyritic  aplite.  Running  through 
the  granite  with  a  general  north  and  south  strike  are  many  dykes 
from  five  to  twenty-live  feet  wide,  some  of  a  dense,  hard,  dark 
rock  resembling  diorite,  much  jointed  and  breaking  into  small 
blocks,  others  of  a  rock  something  like  diabase.  About  four 
miles  from  Oroggin  the  sedimentary  rocks  again  become  visible. 
No  outcrop  can  be  seen  at  the  junction  but  small  loose  pieces  of  a 
red,  very  micaceous  granite,  much  decomposed,  appear  on  the 
granite  side  of  the  boundary.  Some  fifty  yards  further  on  the 
first  outcrop  of  the  stratified  rocks  occurs.  It  is  a  slightly  coii- 
torted,  white  slate  so  much  altered,  broken  and  decomposed  as  to 
make  it  ditHcult  to  get  an  accurate  dip.  This,  howevei*,  appeal's 
to  be  GG"  to  E.  From  here  to  the  ford  at  the  Tieathei-barrel,  over 
a  mile  away,  the  rocks  gradually  merge  into  the  softer  and  less 
indurated  slates  and  schists.  Several  outcrops  convey  the 
impression  that  those  which  now  are  mucli  Jointed,  disintegrated 
and  crumbling  to  a  white  clay  were  once  very  fissile,  argillaceous 
slates.  The  strike  of  all  varies  from  X.  to  N.E.  with  a  dip  of  ^y 
to  71^  E.  to  8.E.  This  western  ridge  has  a  height  varying  from 
3300  to  3S00  feet. 

On  the  point  overlooking  the  ford  the  rocks  are  talcose  and 
argillaceous  schists.  Much  jointed,  yellowish-ffrey  i^hyllites  with 
a  dip  of  v'^o"  to  J^T"^  to  E. N.E.  outcrop  in  thr  bed  of  the  creek 
which  has  here  an  altitude  of  about  3300  fret.  On  the  steep 
eastern  slope,  however,  the  rocks  can  be  seen  to  much  better 
advantage,  and  observations  taken  are  nK)re  accurate  than  on 
the  opposite  ridge  where  the  outcrops  are  small.       Argillaceous 
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schists  and  slates  principally  olive-green  in  colour  are  the  prevail- 
ing rocks.  They  have  a  dip  varying  from  57°  to  73°  N.  50°  E. 
to  E.N.E. 

Some  of  the  slates  are  so  exceedingly  fissile  that  a  good  hand 
specimen  cannot  be  obtained.  They  are  also  much  jointed  and 
slightly  contorted.  The  joints  run  in  many  directions  at  high 
angles.  Near  the  top  of  the  cutting  is  a  band  of  deep  reddish - 
brown  talc-schist  intercalated  between  the  slates.  It  presents  a 
rough  pitted  surface  and  stands  out  in  a  well-marked  ridge, 
affording  a  striking  contrast  to  the  soft,  brittle  and  fissile  slates 
on  each  side. 

Veins  of  quartz  from  mere  threads  to  reefs  several  inches  wide 
intersect  the  strata  on  both  sides  of  the  creek,  and  at  one  place 
on  the  eastern  ridge  a  reef  nine  inches  to  two  feet  wide  crosses 
the  track.  The  quartz  is  of  a  milky,  vitreous  nature,  cellular, 
and  highly  charged  with  a  green  mineral  which  lines  the  walls  of 
the  cavities  in  minute  hair-like  crystals.  These  veins  run  more 
or  less  in  the  same  direction  as  the  strike  of  the  rocks.  The 
pebbles  in  the  stream  consist  of  schists,  slates,  and  the  foliated 
granite  of  the  Kosciusko  region,  with  many  large  sub-angular 
pieces  of  the  local  rocks.  The  gravel  and  sand  is  one  glistening 
mass  of  brownish-yellow  mica  relieved  by  fragments  of  parti- 
coloured slates.  The  Leatherbarrel  rocks  resemble  those  at  the 
"  Gehi  Wall "  in  many  respects  and  probably  belong  to  the  same 
beds. 

The  top  of  the  eastern  ridge  just  above  the  creek  is  about 
4000  feet  high.  From  here  no  outcrop  was  noticed,  still  the 
character  of  the  rocks  indicates  a  transition  similar  to  that  on 
the  western  ridge.  About  two-and-a-half  miles  from  the  creek  a 
highly  siliceous  granite  makes  its  appearance.  The  junction  is 
masked,  but  probably  is  at  the  point  where  the  ridge  meets  the 
main  divide.  The  quartz  predominates  greatly  over  the  felspar 
and  the  crystals  of  mica  are  few  and  small.  Rose  quartz  is 
plentiful  and  litters  the  bed  of  a  small  watercourse. 

Nearer  the  Monaro  Gap  a  distinctly  foliated  structure  is 
apparent,  and  the  rock  partakes  of  the  cliaracter  of  a  siliceous 
gneiss.  The  foliations  are  finely  marked  and  close  together,  the 
intervening  felspar  being  removed  for  some  little  distance  from 
the  edge,  giving  the  rock  an  interesting  fretted  appearance.     The 
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pocket  lena  reveala  a  few  minute  flakes  of  pe*riy  uiuscovit* 
amoii^  the  felspAi'  bands.  Later  on  biotit«  takes  the  placo  of 
iDuecovite  though  the  rotk  is  otherwise  similar.  This  lamiimted 
characteristic  occurs  also  in  the  rose  quartz,  many  pieees  having 
A  distinctly  bandecl  appearance  and  occurring  in  certain  definite 
slMpos  apparently  indicating  Jointing.  The  joint  planes  run 
(tliuoat  nt  right  angles  to  the  planes  of  Inminatiori.  Another 
fentui-e  of  the  rose  quarts  is  a,  peculiitr  flecking  of  colourletiti 
<|uart£  in  a  inilicy  matrix  to  botli  of  which  the  rose  colour  seems 
to  be  imparted. 

The  fretted  fragments  of  gneiss  and  rose  quartz  persist  to  near 
the  Monsro  Gap  where  a  grey,  gneissose  granite,  appears.  It 
is  composed  of  quartz,  medium  crystals  of  light  flesh-coloured 
orthoclase  which  weathers  qait«  white,  and  small  crystals  of 
biotite-,  and  is  the  prevailing  rock  on  this  part  of  the  main 
divide. 

I  desire  to  express  my  thanks  to  Mr.  A.  W.  Howitt,  F.G.S., 
for  generously  undertaking  Ui  microscopically  examine  several  of 
the  rocks  noticed  ;  to  Mr.  T.  S,  Hall,  M.A.,  for  his  kindness  in 
revising  this  paper  and  suggesting  several  alterations  which  I 
have  gi-atefully  adopted ;  and  Ut  Mr.  C.  A.  Robinson,  for  kindly 
preparing  an  enlargement  of  the  maps  before  mentioned. 

With  the  permission  of  the  Society  I  hopo  at  a  future  time 
to  submit  a  few  notes  on  the  Geology  of  the  country  between 
Mouaro  Gap  and  Mount  Kosciusko. 

Note. — The  distnnces  and  heights  (aneroid)  are  to  be  taken 
OS  approximate  only. 


Art.  V. — Note  oii  Ahori<jinal  Rock  Painthtf/  in  the 
Victoria  Range,  County  of  Dandai^t,   Victoria. 

(With  Plate  V.) 

By  Rev.  John   Mathew,  M.A.,  B.D. 

[Bead  4th  June,  1896.] 

The  Victoria  Range,  in  the  County  of  Dundas,  Victoria,  is 
remarkable  for  the  multitude  of  lx)ld,  bare  crags  which  crown  its 
peaks  and  dot  its  sides.  Some  of  theiu  are  gigantic  in  sisse  and 
fantastic  in  form.  On  the  face  of  one  of  these  huge  masses  the 
sketches  are  to  be  seen  which  forai  the  subject  of  this  note.  It 
is  situated  in  the  Parish  of  Billiminah  about  five  miles  east  of 
Mr.  Carter's  Gleuisla  homestead,  which  is  on  the  main  road  about 
half-way  between  Horsham  and  Hamilton. 

On  the  north  bank  of  the  Billiminah  Creek,  at  the  point  where 
it  emerges  from  the  bosom  of  the  ranges  and  some  three  hundred 
yards  from  itB  bed,  the  rock  stands,  an  impressive  object,  on  the 
southern  slope  of  a  western  rib  of  the  Victoria  Range.  It  rises 
abruptly  to  a  height  of  upwards  of  sixty-live  feet.  The  outline 
of  the  base  is  an  oblong;  the  angles  at  the  south  end  are  approxi- 
mately right  angles,  and  the  north  end  is  rounded.  Half-way  up 
the  rock  on  the  northern  side  there  is  a  large,  natural  cavern 
extending  into  the  cliff  some  ten  feet,  the  interior  being  visible 
from  the  ground. 

The  southern  face  of  the  rock  is  about  iifty  feet  in  width  and 
projects  over  a  plat  of  ground  which  has  been  cleared  and  levelled 
partly  by  nature,  partly  by  human  agency.  The  angle  at  the 
base  is  about  sixty  deg.,  but  as  the  rock  rises  it  declines  more 
from  the  perpendicular.  As  the  horizontal  line  taken  from  the 
middle  of  the  base  forward  to  the  point  whence  a  perpendicular 
would  reach  the  brow  of  the  rock  measures  forty-nine  feet,  the 
height  of  the  brow  from  the  ground  must  be  at  least  sixty  feet, 
and  is  probably  more.  The  face  fronts  a  little  to  east  of  south, 
widening  and  taking  a  slight  turn  to  eastward  near  tlie  summit. 
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The  ground  sheltered  by  the  overhanging  crag  is  marked  by  a 
curved  line  where  herbage  begins.  From  the  centre  of  the  face 
to  this  line  the  distance  is  thirty-three  feet.  This  grassless, 
sheltered  space  is  now  a  camp  for  sheep  and  cattle.  At  one 
time  it  must  have  formed  a  favourite  resort  of  the  blacks.  Its 
former  occupants  have  taken  considerable  trouble  to  clear  away 
loose  fragments  of  rock.  There  is  also  some  indication  of  loose 
soil  having  been  banked  up  at  the  southern  edge  of  the  protected 
part,  suggesting  that  a  breakwind  may  have  been  erected  there. 
Looking  southerly  the  view  is  charming.  From  the  opposite  side 
of  the  Billiminah  Creek  the  Victoria  Range  extends  to  the  south 
south-west  as  far  as  the  eye  can  reach  in  a  serrated  line  of  rocky 
hills  lightly  clad  with  timber.  In  the  immediate  neighbourhood 
of  the  huge  rock-shelter  the  hills  are  also  wooded,  the  prevailing 
timber  being  stringy-bark.  The  delightful  murmur  of  a  waterfall 
comes  from  a  short  distance  up-stream,  and  is  audible  at  the 
rock. 

At  the  base  the  cliff  is  a  quartzose  sandstone,  of  a  greyish 
colour,  translucent  in  places.  Upwards  the  stone  becomes  redder 
and  looser  grained,  and  the  striations  are  more  distinct.  Apart 
from  a  few  cracks  and  easy  undulations  the  surface  on  the  south 
side  is  even  and  comparatively  smooth,  thus  offering  an  enticing 
"  canvas ''  to  any  one  of  artistic  inclination. 

As  the  highest  markings  are  eight  feet  five  inches  from  tlit^ 
ground  in  perpendicular  lieight,  it  is  evident  that  certain  loose 
fi-agnients  of  rock  which  lie  outside  the  sheltered  patch  were 
lying  at  the  base  of  the  face  and  served  as  scaffolding  to  the 
artist  when  the  paintings  were  executed,  and  were  subsecjuently 
removed  to  render  the  place  a  comfortable  camp.  The  lowest 
marks  occur  four  inches  from  the  ground.  I  tiike  this  as  an 
indication  that,  since  the  completion  of  the  work,  a  quantity  of 
gravel  has  been  gradually  deposited  under  the  shelter,  having 
l)een  conveyed  from  the  east  side  by  heavy  downpours  of  rain 
and  the  trampling  of  animals. 

The  surface  upon  which  the  painting  has  been  done  measures 
from  side  to  side  thirty-seven  feet.  The  work  consists  chiefly  of 
numerous  short  upright  strokes,  a  few  slightly  undulating  lines 
drawn  perpendicularly  or  horizontally,  branches,  foliage,  and 
figures  of  animals.     To  get  a  fairly  accurate  reproduction  is  a 
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matter  of  considerable  difficulty  and  necessitates  very  close  and 
careful  inspection  for  several  reasons.  The  outlines  are  weather- 
worn and  in  various  places  it  is  next  to  impossible  to  distinguish 
them  from  the  red  blotches  naturally  in  the  stone.  The  difficulty 
of  copying  has  been  increased  through  the  ambition  of  white 
people  to  secure  a  cheap  fame  by  scribbling  over  the  aboriginal 
work  with  charcoal.  One  feels  indignant  that  so  rare  a  relic  of 
aboriginal  art  should  be  wantonly  desecrated  and  defaced. 

The  paintings  were  discovered  in  1866  by  Messrs.  Muirhead 
and  Carter.  The  latter  affirms  that  they  look  just  alx>ut  as 
fresh  as  when  first  seen.  This  is  not  surprising,  as  they  are 
perfectly  protected  from  rain.  The  oldest  blacks  professed  to 
have  seen  them  in  their  boyhood,  but  were  so  unfamiliar  with 
the  spot  that  they  could  not  find  it  in  spite  of  a  day's  deliberate 
searching.  The  authorship  and  date  of  execution  were  alike 
unknown  to  them. 

An  exceptionally  intelligent  black  suggested  that  the  strokes 
were  a  record  of  time  during  which  encampments  had  l>een 
continued  at  the  place.  From  their  being  visible  upon  some  of 
the  larger  figures  they  are  obviously,  in  part  at  least,  a  later 
addition  to  the  picture.  I  have  not  delineated  all  the  short 
strokes.  Those  I  have  given  show  how  thickly  they  are  distri- 
buted and  their  relative  lengths  and  positions.  It  appeared  to 
me  that  some  of  them  were  intended  to  represent  grass  and 
foliage. 

The  natives  who  inhabited  the  locality  were  called  by  them- 
selves Kuli.  They  were  of  the  same  stock  as  the  Victorian 
blacks  generally,  and  formed  part  of  the  advance  guard  of  the 
Wiraidheri,  who  inhabited  the  centre  and  south  of  New  South 
Wales ;  the  language  of  the  Kuli,  however,  was  marked  by  more 
numerous  and  distinct  traces  of  relationship  with  the  extinct 
Tasmanian  race. 

The  principal  subjects  delineated  are  as  follow  : — 

1.  Seven  men  engaged  in  a  corroboree. 

2.  An  incomplete  oval  with  a  small  figure  like  the  conven- 

tional heart. 

3.  A   man   and   woman,  the   man's   left    hand    holding    the 

woman's  right. 

4.  Indistinguishable. 
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1 1.     A  man  nnd  wouinu  like  X<m.  3  and  6,  but  much  lH>tt«T  done. 
1^.     Fijjurc  i)f  «  lutLii,  much  wurn  uwny. 

16.  Kungaroi)  huut ;    two  iiien  and  t(To  kADgnroui  -,    uuo  of  tlie 

ni«n  lAunching  a  boomeroiig,  reclau);ulur  like  that  in 
No.  JO. 

17.  Wotnttn  aurryitiff  child  on  har  liKk. 

If.     Three  figures,  much  worn,  two  of  tlieoo  feuialu. 

I'J.      Tw,,  like  ti;;arK-.,  woli  h..lcliiiy  a  club  in  ihe  rifrhl  hiind, 

20.     Seems  meant  fur  an  iguana. 

At  the  south-west  corner  I  found  small  water-worn  fragments 
of  a  loose-grained  tlark-red  sandstone,  which,  when  used  as  a 
chalk,  nmrked  the  rock  with  exactly  the  aanie  colour  as  the 
aboriginal  scoring,  but  with  a  more  sharply  delined  outline. 

Rubbing  the  linger  along  this  streak  produced  the  same 
appearance  as  the  drawing  on  the  face  which  had  been  thus 
softened  and  dimmed  by  the  weather.  The  iigures  in  the 
pciinting  are  mostly  of  a  darker  tint  than  the  strokes,  and  seem 
to  have  Vieen  made  by  smearing.  Mr.  Carter  informed  me  that 
the  natives  used  to  gather  a  fine  red  dust,  worn  from  the  surface 
of  rocks  in  the  neighbourhood  by  the  action  of  the  weather. 
Mixing  this  powder  with  opossum  fat  they  formed  a  paste  which, 
when  diied,  they  used  as  raddle  for  marking.  No  doubt  the 
figures  of  darker  hue  were  done  with  this  preparation. 

On  a  smaller  shelter,  distant  some  200  yards  south-east  from 
the  large  rock,  n  few  marks  are  to  be  seen.     These  embrace  u 
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number  of  upright  strokes,  three  short  upright  strokes  within 
two  short  lines  joined  by  the  upper  ends  at  a  right  angle,  a  bird's 
foot,  and  an  oval  figure  possibly  the  outline  of  a  human  head, 
with  a  dot  for  the  mouth  and  shading  for  a  beard. 

As  compared  with  aboriginal  paintings  elsewhere,  those  at 
Billiminah  are  distinguished  by  the  use  of  only  one  colour,  and 
by  having  the  bodies  of  the  animal  figures  entirely  filled  in. 
They  differ  absolutely  from  those  at  the  other  Glenelg  River  in 
the  north-west  of  Australia  in  subjects,  treatment  and  colouring, 
but  in  the  pose  of  the  human  figures  in  action,  bear  a  strong 
resemblance  to  the  aboriginal  sketches  in  New  South  Wales 
which  have  been  figured  by  Mr.  R.  H.  Mathews  and  others. 


AftT.  VI. — On  607M  Fo^a  in  tht  Qeaginphioal  DUitrihuMoik^ 
uf  Land  and  Fi-enji^vetter  Vtrtehrutfa  in   Victoria. . 


By  A.  H.  S,  Lucas,  M.A.,  Ji-ii 


[Bend  8th  July,  1806.] 


A  pArt  of  thia  paper  was  prepared  for  the  Melbourne  meeting 
of  the  Australiisian  Association  for  the  Ad  van  cement  of  Science, 
1890,  nnd  was  read  before  the  Biological  Section.  Am,  fit  that  J 
time,  certniii  urders,  tbe  Lixarde  and  Batrnchisns,  had  nut  been 
carefully  studieil,  it  seetaed  Itetter  to  defer  publication  until  the 
fncU  of  distribution  of  these  orders  liad  been  neuertained.  I 
have  since  published  in  the  Proceedings  of  this  Society  a  Census 
of  Victorian  fiatrachiiuis  (1891),  and  also,  in  conjunction  with 
Mr.  Frost,  a  Monograph  of  the  Victorian  Uzaitls  (1893).  I  am 
accordingly  now  able  to  present  a  more  complete  account  of  tin  } 
general  fentures  of  tlip  gpo^'raphicul  distribution  of  Victorian 
I^nd  and  Fresh-water  Vertebrates. 

Limited  as  is  its  area,  the  colony  of  Victoria  comprises  in  its 
territory  a  great  variety  of  country.  The  grass  plains  of  the 
north,  the  niallee  scrub  of  the  north-west,  the  rich  undulating 
grazing  country  of  the  Western  District,  the  Alps  of  the  North- 
East,  the  moist  forests  of  Gippsland,  and  the  Southern  District 
which  surrounds  Port  Phillip,  lying  between  the  Otway  Ranges 
and  Wilson's  Promontory,  and  comprising  but  slightly  elevated 
country  with  moors  and  swamps  and  lightly  timbered  areas, 
constitute  some  half  dozen  well-marked  natural  divisions.  For 
years  Baron  von  Mueller  has  been  indefatigable  in  collecting 
precise  records  of  the  occurrence  of  our  native  plants  in  all  parts 
of  the  colony  (as  indeed  of  all  parts  of  our  continent),  and  in  his 
"Key  to  the  System  of  Victorian  Plants"  he  has  published  a 
table  of  their  distribution.  The  regions  which  he  adopts  as  n 
result   of   his    knowledge  of  the    dora  are  the   same   as   those 
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indicated,  except  that  he  combines  in  one  the  Mallee  and  the 
Murray  Plains. 

While  Victoria  thus  possesses  provinces  which  are  suti^ciently 
distinct  from  one  another  in  their  geographical  and  botanical 
features,  these  are  in  most  instances  physically  continuous 
with  adjacent  regions  of  the  neighbouring  colonies.  Thus  the 
northern  plains  form  but  a  part  of  the  great  Central  Murray 
basin,  the  Mallee  and  Western  District  are  only  separated  by  an 
imaginary  meridian  from  South  Australia,  and  the  Alpine  and 
East  Gippsland  regions  merge  in  the  mountain  and  coast  regions 
of  New  South  Wales,  and  thus  form  an  extension  of  the  eastern 
stiip  of  our  continent. 

We  have  no  such  complete  and  definite  information  as  to  the 
local  distribution  of  animals  as  the  Baron  has  secured  of  that  of 
the  plants.  Animals,  especially  the  higher  forms,  are  more  dillicult 
to  obtain  and  to  preserve  than  plants.  In  this  regard  the  need 
is  felt  of  local  museums  in  each  of  the  provinces  in  which 
examples  from  as  many  localities  as  possible  might  be  preserved 
and  be  available  for  the  aid  of  students  of  distribution  and 
variation.  This  is  especially  desirable  in  the  case  of  the  Verte-. 
brates,  which  are  so  liable  to  compulsory  migrations  or  local 
extinction  on  the  advent  of  civilised  man. 

In  this  paper  I  have  attempted,  as  far  as  is  possible  in  the 
present  state  of  our  knowledge,  to  tabulate  the  distribution  of 
Victorian  Vertebrates,  omitting  birds,  and  to  discuss  the  sum- 
marised facts.  I  have  made  use  of  all  precise  records  in  Gould, 
the  British  Museum  catalogues,  the  Victorian  National  Museum, 
and  Professor  McCoy's  **  Prodromus  of  Victorian  Zoology,"  and 
of  a  large  number  of  private  and  personal  collections.  Mr.  D. 
LeSouef  gave  me  very  valuable  information  on  the  distribution 
of  the  mammal&  For  purposes  of  comparison  the  distribution 
of  Tasmanian  forms  is  included  as  far  as  known  with  precision. 
In  the  Mammalian  table,  **T,"  in  the  first  column,  stands  for 
Tasmania,  the  other  columns  giving  the  distribution  in  Victoria. 
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C.  liihercHlatm,  Forslor 
C.  gouldi.  Gray     - 

X 

X 

X 
X 

NvCTOPHlLCa. 

N.  tiiwrietisis,  Uenfftviy 

X 

X 

v.  pumiius.  Gray* 
V.  kreffti,  Peters 

I 

The  Victorian  Bats  have  not  been  thorowghly  collected  or 
studied.  Bats,  too,  as  winged  animiila  with  considerable  powers 
of  flight  would  be  capable  of  being  carried  with  ease  over  such 
barrierG  as  the  Dividing  Bange  or  Bass's  Straits.  Wallace  states 
that  two  small  species  of  North  American  bats  occasionally  reach 
Bermuda,  a  distance  of  at  least  700  miles.  Nyctinomus  australis 
occurs  in  New  Guinea,  N.  pluaius  in  India,  and  Nydophtliis 
timoriensh  all  over  Australia  and  in  the  Malay  Archipelago.  We 
cannot  conclude  much  from  our  table  then,  except  that  we  may 
probably  consider  that  the  conspicuous  absence  of  Fruit  Bats 
from  Tasmanian  orchards  is  due  in  parts  to  the  lower  tempera- 
tures of  the  southern  islan<l. 
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RODENTIA. 


T. 

8. 

8.W. 

N.W. 

N.E. 

p 

c*. 

MURIDiE. 

AItto 

JIUS. 

Af.  noviZ'hollandice^  Waterh. 

X 

M.  teiragonurus^  Hig.  «fe  Pet. 

X 

Af,  pachyurtis^  H.  <k  P. 

X 

M,  castaneusy  H.  <fe  P.  - 

X 

J/,  tamarensis^  H.  &  P. 

X 

M.  velutinus,  Thomas  - 

X 

M.  seti/ery  Horsfield     - 

X 

Af.fuscipeSy  Waterh.     - 

X 

J/.  griseo-coeruleuSy  H.  «fe  P.  - 

^ 

M,  Uucopus,  H.  &  P.    - 

X 

J/,  variabilis^  H.  *k  P. 

X 

M.  simsoni^  H.  *fe  P.     - 

X 

M,  penicillatus^  Gould  - 

X 

1 

Hydromys. 

H,  chrysogaster^  Geoff.  - 

X 

X 

'" 

X 

Mastacomys. 

M.  fuscuSy  Thomtw 

X 

Hapalotis. 

( =  Conilurus,  Og.) 

H.  conditory  Gould 

X 

H,  mitchelli,  Ogilby 

X 

H,  apicalis.  Gould 

X 

H,  albipeSy  Licht. 

1 

X 

1 

Here  we  are  at  once  struck  with  the  restriction  of  Hapalotis  to 
the  northern  parts  of  Victoria,  The  moister  climates  of  Southern 
and  Eastern  Victoria  and  of  Tasmania  are  unfavourable  to  the 
genus.  Mastacomys  has  been  met  with  in  Central  Australia 
(Horn  Expedition)  and  in  the  fossil  state  in  New  South  Wales. 
Hydromys  is  widely  spread  over  Australia.  The  species  of  Mus 
clearly  need  more  attention.  If  the  Tasmanian  species  enume- 
rated all  hold  good,  it  would  be  a  very  remarkable  thing  if  a 
large  number  of  them  should  not  also  occur  in  Victoria.  That 
the  Victorian  mice  have  been  so  far  pretty  much  neglected  must 
indeed  be  freely  admitted. 


Prrtcecdi ufjn  of  the  Royul  Society  of  Vktona. 
CARNIVORA. 


Can  18. 

C.  di/igo,  Blum-    ■ -_  _ 

I  suppose  thei'e  is  but  little  doubt  that  the  Dingo  ie  a  couiparn- 
tively  late  arrival  in  Auntrnlift.  The  Baas  Straits  were  very 
niucb  as  they  are  at  present,  aud  the  Dingu  had  no  nieniiH,  i>r 
iioed,  of  cix>8siiig  them.  On  the  mainland  hia  rivals,  the  Thyla- 
(.'ine  and  the  TastmuiiHin  Devil,  eiirly  lievnnie  extinct  before  him. 
They  huve  survived  in  Taaniaaia,  though  the  progress  of  th« 
white  Riau  threatens  their  extinction. 

MARSUPIALIA. 

Da8TUBID«. 


T, 

a. 

8.W.  1  N.W. 

K.E. 

^ 

Pbascologale. 

P.flavipes,  Wftterh. 

(var.  typka,  B.M.C.) 
P.  calam,  Gould  - 

* 

* 

P.  penieillala,  Shaw 
P.  nvainsoni.  Wnterb. 

^ 

X 

^ 

* 

* 

X 

F.  minima,  UeotTr. 

X 

SUINTROPBIR. 

S.  murinn,  Waterh. 

X 

X 

51  Ifucofuit  Gray 

S.  crassicaudala,  Gould 

*■ 

s 

X 

Antechisomvs. 

A.  lanigera,  Gould 

X 

Dasyurus. 

D.  geoffroyi,  Gould 

s 

D.  maculaliis,  Shaw 

X 

X 

X 

Thtlacixus. 

T.  cynocephalus,  Fischer 

X 

Sarcophilus. 

S.  ursims,  F.  Cuv. 

X 
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Among  the  Dasyurids  we  may  note  the  restriction  of  Phasco- 
logaU  calura^  Sminthopsis  tnurina^  Antechinomys  lanigera  and 
Dasyurus  geoffroyi  to  N.W.  Victoria,  and  the  restriction  of 
Phascologale  minima^  Thyladnus  cynocephalus  and  Sarcophi/us 
ursinus  to  Tasmania ;  the  former  apparently  due  to  the  climatic 
(especially,  as  has  been  suggested  by  Professor  Spencer,  probably 
the  hygrometric)  barrier,  and  the  latter  to  the  absence  of  the 
dingo,  while  we  have  already  alluded  to  the  influence  of  the 
absence  of  the  dingo  on  the  perpetuation  of  the  larger  Tasmanian 
carnivorous  marsupials  in  Tasmania.  Further,  while  Phascologale 
flavipes  and  the  more  widely  distributed  P,  ptnicillata  occur  in 
North  and  in  South  Victoria,  P,  swainsoni  and  Sminthopsis 
leucoptts  and  Dasyums  maculatus  are  found  in  Tasmania  and  only 
the  moister  districts  of  Victoria. 


Prramelida. 


Peramelrs. 

P,  ohesula^  Shaw  - 
P.  nasuia^  Geoff.  - 
P.  gunniiy  Gray    - 
P,  bougainvilii,  Quoy  «k  Gaim. 
\9bV,  fasciata^  Gray 

Ch^ropus. 

C  castanotis^  Gray 


T. 


s. 


X 
X 
X 


S.W. 


N.W. 


N.E. 


Thus  PerameUs  fasciata  and  Charopus  castanotis  are  confined  to 
the  less  humid  part  of  Victoria,  where  P,  obesula  is  wanting* 
though  it  occurs  in  Tasmania  and  Southern  Victoria. 
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PHALAySERID.E. 


Phascolarctus- 

P.  eiiereus,  (i-ldfiias 

Phalanoibta. 

Triehnsurui. 

T.  vulptaila,  Kerr 

var.  /iiligiHiisus,  Og. 

T.  cantHutt  Ogilby 

Pteudofhirus- 

F.  cwki,  Dpsm. 

P.  PertgriHUS,  T^'M. 
Dhomicia, 

D.  kpida,  OWtield  Tliornfts 

D.  nana.  Desm.   - 
Petauroidss. 

(  =  Petauriata,  Desm.)  - 

P.  lagHanoidis,  Desm.  - 

(=vo!aas,  vnr.  />^7f^,  Tbomas) 
Pbtaurcb. 

( =  Btlidtiis) 

P.  brn'ictps,  Waterh.    - 

P.  austrulis,  Shaw 
r,  Shaw 


GyMNOBELIDBUS. 

G.  Uadbeaieri,  ik-Coy  - 

Ac  RO  BATES. 

A.  pygmtEus,  Shaw 


\ 


PHA8C0L0MT1D.E, 


T. 

.. 

,.w. 

Phascolomys. 

p.  ursinus,  Shaw-         -                x 
P  mitchelli,  Owen 

» 

X 

X 
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Tasraania  is  distinctly  weaker  in  Phalangerida.  The  absence 
of  Phas(olarciiis  ia  very  marked.  There  are  no  peculiar  North 
Victorian  fomis  in  these  two  families.  This  distribution  agrees 
well  with  the  nearly  total  absence  of  the  foresHoving  Phal- 
angerida  from  Central  Australia  (Horn  Expedition). 


Macropodid^. 


T. 

s. 

^j»^ 

N.E. 

- 

Macropus.    . 

X 

X       X 

var.  fuliginosui,  Desin.  - 

X 

;  X 

X 

M.  robuslusy  (iouid 

1     X 

M.  Tufus,  Desi.1.  - 

{     X 

M.  ualabaius,  L.  A  G. 

X 

1 

X 

M.  ruficollh,  Desm. 

1 

var.  typicus,  Thomas      - 

X 

1 

var.  bennettii,  Waterh.  - 

X 

X 

1 

X 

M.  ifielidis.  Less. 

X 

Ojiychogalk. 

O.  franata,  0<m\A 

X 

O.  /K«a/fl.J3ould 

X 

Lagorcheotes.                                   1 

1 

Z.  kporoides,  Gould 

\    ^ 

Petrogale. 

1 

P.  ptmciUata,  Gray                   ; 

"  1    ! 

Bettoxoia.                                         ! 

1     ! 

B.  ainimlui,  Og.                     -  |    x 

1 

B.  penidllata,  Gray 

s              1 

P0TOR0t79. 

P.  tridactylus,  Kerr      -         -  1 

[       i 

=  P  apkalis,  Gould              x 

1     1 

=  /*.  r«>j,  H.  AP.       -i 

X     1            j 

p.. . 
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H                   The  northern  gi-uup  of  Macropodida  is  very  marked,  vonsUtiiig      ^H 

V              of  At.  rufui,  Af.  rohuitus,  Onycfiogn/e  Jmtnala  ninl  0.  lunata,  and      ^| 

Lagi^rcAestes  Uporoidti.     The  Tnuunniaii  foruiK  tire  few  iit  tiuitiln^r      ^H 

but  are  nil  closely  allied  to  those  of  Southern  Vktorin.                          H 

MONOTREMATA.                                         H 

T, 

s. 

^.•. 

K.W, 

K.,^ 

^           I 

ECHIDSID*. 
KOUIDSA. 

E.  aeuleala,  Shaw 
var.  tema,  Cuv. 

0!iN1TBORHt!>CIItt>£. 
ORKITnORnYXnill'S. 

0.  anatimis,  Bhiiw 

X 

- 

- 

' 

' 

REPTI 
^»                                             CHELO 

LIA. 
S'lA. 

1 

Chklydids. 
Emydura  (Cbelymvs). 
£.  matquaria,  Cuv. 

Chelodina. 

C.  longkollis,  Shaw  - 


:^ 


Neither  of  these  Cheloniana  seems  to  have  reached  Tasmanw. 
Emydura  macqiiaria  does  not  appear  to  be  an  inhabitant  of 
Coastal  New  South  Wales  or  South-East  Victoria,  while  Chelo- 
dina  longt'eolli's  occurs  freely  on  both  sides  of  the  i 
in  both  colonies. 
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OPHIDIA. 


T. 

"' 

K.  k.  W. 

Typhlopid*. 
TrPHLOPs. 

r.  bialor,  Petere     -        -        -        - 

T.  ^i-tuieraUatus,  Petera  - 

' 

> 

Pe>t>rophid.i: 
Dbitdbophib. 

D.  punetulata,  iin,y 

X 

Ptthohtd*. 

MOBKtlA. 

M.spihles       ...        -        - 

• 

DlBMKKIA. 

n.  mkroUpideia,  McCoy  ■ 
D.  aspidorkyneha,  McCoy 
ZJ.  rttiathta,  Grny  .... 

I 

X 

X 

Pbbudo^aja. 

^.  nuehalis,  GSnth. ...         - 

, 

PBRUDKCHia 

/>.  australis.  Gray    -                            -  | 

' 

X 

FURISA.                                                                               1 

F.  biaieullata,  McCoy                           -  j 

, 

HOPLOCEPHAtOS.                                                           1 

ff.  curtus,  Schl.         ....         X 
B.  atperius,  Giiath.          -         .         .        x 
H.fiageUum,  McCoy         .         -         .        x 

H.  signatus,  Jan.               -                   ■  [ 

X 
X 

X 

Vbruicella. 

V.  annulata.  Gray  - 

J 

ACANTHOPIIIS. 

A.  antarcfka,  Shaw 

•' 
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Id  summaries  of  this  sort,  while  we  mny  uiftke  use  of  number^  1 
we  Rre  very  far  from  Ixjing  able  to  obtain  in  accurate  aumerical  | 
terms  the  relations  wiiich  the  compured  renions  bear  to  i 
Huotlier.  The  number  of  species  which  ure  common  tu  two  I 
regions  nifiy  lie  tlie  snnie  as  that  for  two  other  cegionfi,  bat,  if  I 
the  former  are  species  nlMunding  in  individuals  while  the  latter  | 
are  rare  forms,  it  is  plain  that  the  latter  relationship  points  to  n  , 
more  ambient  continuity  than  the  former.  Inaccuracy  iu  report  i 
of  single  or  infrequent  occurrencea  may  gniatly  afleet  numerical  J 
statistics.  There  is  always  n  margin  of  doubtful  cases  which  we  1 
tannot  altoRether  exclude,  and  cannot  put  into  the  same  category  T 
with  well-authenticated  or  especially  with  well-known  Bpeciea^ 
N'uinbers  iJien  can  do  little  more  than  indicate  the  general  trend  I 
of  the  evidence. 

Of  the  harmless  snakes  tliere  are  no  Tasmanian  records,  but  in 
Victoria  there  are  Blind  Snakes,  tireen  Tree  Snakes  and  Carpet   I 
Snakes.     Of  the  Blind  Snakes   Typhlafs  polygram micus  is  com- 
mon in  the  warm,  drier,  niirthem  parts  of  the  colony.     Krefit   , 
mentions   T.  hicolor  a»  lioing  found  near  Melbourne,  but  it  is  I 

The  Ti-ee  Snake,  Dendrophis  punctalala,  is  in  Victoria  confined  i 

to  the  northern  iirea,  wheit  it  is  toloraljly  plentiful.  The  Carpet 
Snake,  Morelia  variegata,  is  not  met  with  south  of  the  Divide, 
but  becomes  common  toward  the  Murray  border.  It  occurs  in 
nil  parts  of  Australia,  except  in  South  Victoria  and  the  adjacent 
coast  district  of  New  South  Wales.  Krefft  records  the  allied 
Diamond  Snake  of  New  South  Wales,  M.  spilotes,*  from  the 
Murray  district  of  Victoria. 

Speaking  generally  then,  the  harmless  snakes  are  characteristic 
of  the  northern,  and  are  but  rare  visitors  of  the  southern,  parts  of 
Victoria.  Of  the  venomous  snakes,  Furina,  Vermicella  and 
Acantkopsis  are  northern  genera  exclusively. 


\u  and  .tf.  tipUo^r/i 


it.  CuUIOKUf. 
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GVMSODACTVLUS.        ^  '■"-""    ' 

G-  miUtisii,  Bory. 

Ph  TLLOD  ACTYLtB. 

P.  niarnuiratm.  Gray 

DlPLODACrVLUB. 

/).  sirophurus,  D.  k  B. 
D.  vittatus,  Gray 
D.  Ussttlatus,  Gunth. 

Gbhyra. 

G.  variegaUt,  D.  A  B. 

__  PvnOPODiD*. 

Ptgopus. 

P.  Upidoius,  Lac. 

Dblha. 

b.frmtri.  Gray 
Z*.  impar,  Fischer    - 

Aphasia. 

A.  pukhella,  Gray    - 

LlALIS. 

L.  tiurlonii,  Gray 

AoASiiD^ 

AHFUlBOLtRVB. 

.^.  fldftaidituh.  Gray 
A.ficlus,  Pirtprs 
.^.  aiigiili/er.  (.Irny    ■ 
./4.  mtirkatus.  White 
^.  barbahiSy  Cuv. 
Tympanocryptis. 

7!  Hneala,  Peters     ■ 

PflVSIGNATHUa. 

P.  lesuturii.  Gray 

_  Vabasid*. 

Vaeaxcs. 

K  varius,  Shaw 

f.  gouldii.  Gray 

_,  £jCINCID£. 

Egebxia. 

£.  whilii,  Lac^p. 
£.  slriolata,  Peters  - 
£.  cuiininghami.  Gray 
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T. 

S.tE. 

X.  *w. 

Trachybaubus. 

T.  rugosus.  Gray 

TlUQUA. 

T.  stincoides.  White 
T.  nigro-iultii.  Giny 
T.  oecipifttlis,  PeWa-a 

X 

X 

x« 

HiKULU  (LvnoaoMA). 
H.  {miturii,  D.  Jt  B. 
H.  tanioiala,  WliiUi 
N.  <iuoyi,  D.  Ji  n,    • 

X 
X 

. 

LlOLKPISMA  (LV'iOSOMA) 

L.  mustfliiiiim,  O'Sh. 
L.  tHlreaulenuxii,  D.  Jt  B. 
L.  irilintalum,  Omy 
Z.  tiutaUicum,  O'Sh. 
Z.  guitkemti,  D.  A  B. 
Z.  prttiosum,  O'Sh. 
Z.  ueellaium,  Gray    - 
^.  Wrflrfa(/j'/««/,  O'Sh. 

X 

X 
X 

.' 

Emoa  (Lvooboma) 

£■.  spenceri,  L.  4  P. 

K 

HOMOLEPIDA  (LvtiOaOMA) 

//.  f,M«,.r;W,  D.  J:  B. 

JJ 

HKMlEItOIS  (LyGOSOMA) 

jH.  peroHii.  Fitzing  -                   -         . 
//■-  decrejiensis.  Gray 

X 

SiAPHOS  (Lvgoboua). 

^.  maccoyi,  L.  i  F.  - 

* 

xt 

UnoDONA  (Lyoosoma). 

^.  bougaiiwillii.  Gray 

R.  pimelaio-viitaUi,  Giiiith. 

X 

X 

ABLEPHAKUa. 

-•i.  boulonii,  Desjard. 

//.  lint(hocel!atus,  D.  A  B. 

A.  greyi.  Gray          .         .         _         . 

W.  rkodonoides,  L.  &  F.  (M.S.) 

« 

X 

•"""f^"'-         +<=-"'-"  ^ 

•X»s- 

^ 

^^^                                                                   • 
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The  table  discloses  the  interesting  fact  that  the  Geckos  are 
apparently  altogether  absent  from  Tasmania,  and  the  forests  of 
soath-east  Victoria,  while  they  abound  in  the  drier  interior. 
Other  forms  restricted  to  the  north-west  are  Ualis^  Amfkidolurus 
pictuSy  Varanus  gouldti^  TrachysauruSy  Tiiiqua  ocdpitalisy  Rhodona 
punctato-vittatay  and  AbUpharus  boutoniiy  and  A.  greyu  The 
Tasmanian  Lizards  are  of  much  fewer  species  than  the  Victorian, 
but  they  are  of  South  Victorian  alliances,  comprising  a  rather 
marked  subsection  of  AmphiboluruSy  and  a  number  of  the  skinks 
with  a  transparent  disk  in  the  lower  eyelid.  Homolepida 
casuarina  probably  occurs  or  has  occurred  in  East  Gippsland,  as 
it  is  found  in  Coastal  New  South  Wales. 


AMPHIBIA. 

T. 

X 
X 

s. 

X 
X 
X 

s.w. 

1 

^•W.           ^al!**                  £. 

CYSTIGNATHIDiB. 
LIMNODYNASTK8. 

Z.  peroniu  Giinth. 

Z.  tasmaniensiSy  Gtinth. 

Z.  dorsaiiSy  Gray  - 

1 

X 

1 

1 

i 

Crinia. 

C.  signi/eray  Girard 

C.  tasmanienesiSy  Giinth. 

C  laviSy  Giinth-  - 

C  victorianay  Boulgr.   - 

C  Jroggattiy  ii'letcher   - 

X 
X 

X 

X 
X 

X 
X 

X 

1 

X 

Heleioporus. 

H.  pictuSy  Peters  - 

X 

r 

1         • 

X 

1 

BUFONIDiF*. 
PSEUDOPHRYNE. 

P,  bibroniiy  Gttnth. 

P.  semimarmoratay  Lucas 

P.  dendyiy  Lucas  - 

X 
X 

X 

X 

X 

Hyla.           Htlid*. 
H.  aureay  Lesson 
H.  peroniiy  Bibron 
H,  parvidenSy  Peters    - 
H,  ewingiiy  D.  <&  B. 
H.  Usueuriiy  D.  «fe  B.    - 

X 
X 

X 

X 

? 

X 

X 

X 

X 

J'trrcefdi ii>{f  of  the  HotfU  Sodeij/  of  Victiintt 
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In  the  OeiiBUs  of  Victorian  Frogs,  P.E.S.V.,  1891,  1  indoded 
HcUhporus  albopunctatus.  Tliia  was  an  eiror.  The  specimens  oa 
which  the  inclusion  was  baged  proved  to  be  very  old  and  large 
individuals  nl  LimnodynasUs  dorsaHs. 

I  am  inclined  to  Huepect  that  all  the  smooth  CrinioB  of  Victoria 
and  TiisiuiiniA  arc  varieties  of  but  one  species. 

There  does  not  Ecem  to  be  in  Victorin,  the  marked  dietinctioii 
Ix'tweeu  the  interior  and  coast  foriTis  of  liHtmchinQs  which  Mr. 
Fletcher  has  pointed  out  in  the  New  South  Wales  species. 
Certainly  the  drier  conditions  of  inland  New  South  Wales  are 
much  severer  than  those  of  inland  Yictiiria.  The  frogs  of 
Nortiiern  Victoriii,  too,  it  must  be  nduittrd  are  not  sufficiently  . 
known, 

The  moat  striking  fact  brought  out  by  the  tuble  is  the  absencs  • 
of    HtUwporHs  and  Puudophrynt   (oa   i^v   ns   is   known)   from 
TMmMiia. 

PISCES. 


T. 

av. 

K.T. 

L.  caltmorum,  GOntli. 
L.  similis,  Castelnau 
L.  aniarctictis.  Cast. 

L.  victorite.  Cost.       .          -         -         - 

X 

X 

^^ 

MiCROPERCA. 

M.  tasmania,  Johnston     - 

M.  rarm.  Cast.         .... 

X 

* 

Oligorvb. 

0.  macquaruHsis,  C.  d-  V. 

0.  mitchtlli.  Cast.     .          -         -         - 

Ctenolates. 

C.  auraius,  Cast.      -          -         -         . 
C.  cArys/yi,  Cast.       .... 

~      ,                     PmSTIPOUATID*;. 

T.  mgtr.  Cast. 

T.  rUhardseni,  Cast. 

MURR.O-IA. 

M.  gunlMri,  C.wt. 
M,  cyprinoida.  Cast. 

^ 

n 
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i    T. 

sv.. 

*r  \T 

w.v. 

Af.  bramoideSy  Cast. 

t 

X 

M,  riverinay  Kreflft  -         -         -         - 

X 

RlYERINA. 

R.fluviatiliSy  Cast. 

X 

Sparid^. 

GiRELLA. 

G,  tricuspidata^  C.  «k  V.   - 

X 

X 

G,  simplex^  Richardson    • 

X 

X 

1 

G.  blackii.  Cast.       .... 

X 

Chrtsophrts. 

C  australiSy  Giinth. 

X 

X 

Trachinida. 

Aphritis. 

A,  ufvilUiy  C.  «k  V   - 

X 

? 

A,  bassiy  Cast. 

X 

MUOILIDA. 

AOONOSTOMA. 

A,  diemensiSy  Rich.  -         -         -         - 

X 

X 

A.  iacustrts.  Cast.     .... 

X* 

X 

Gadopsid^. 

Gadopsis. 

G,  tnarmoratys.  Rich. 

X 

X 

xt 

G.  gibbosuSy  McCoy           -         -         . 

Similar 

X 

G.  graciiiSy  McCoy  -         -         -         . 

Varieties 

X 

SlLURID£. 

COPIDOGLANIS. 

C  tandanuSy  Mitchell 

X 

s 

Varieties 

Haploghitonidje. 

Prototroctes. 

jP.  marana,  Giinth.  -         -         -         . 

X 

X 

Galavias.          Gala«i>^- 

G.  truttaceus,  C.  «S:  V.       - 

X 

X 

G*  attenuatuSy  Jenyns 

X 

X 

C  aceiiatusy  McCoy 

X 

G.  auratus^  Johnston 

X 

G,  cyiindricuSy  Cast.          .         .         . 

X 

G.  delicatuiuSy  Cast. 

X 

G,  weedont\  Johnst.          .         .         . 

X 

•  King  Island. 


t  Small  in  upper  teacbes. 
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T. 

B.V- 

s.v. 

6^.  atkiHsani,  Johnsi. 

X 

G.  amiXHUs,  Ci.«t,     -         -         -         - 

X 

0-  vcriui'lor,  Cost.   -          -          - 

X 

G-  arnatus.  Cust.      -         -         -         . 

X 

G.  m^/ioruk,  Lni-ns 

X 

CVI-KINID^. 

Nko-cauassu;8. 

N.  Wtt/ricosus,  Cast. 

X 

Clupkio*. 

CflATOKMl-H. 

C.  riehardsoHty  CmI. 

X 

MlTK-ESID*., 

A  yd  0  ILL  A. 

A.  australii.  Rich.   -        -        .        . 

X 

X 

X 

PBTMO«VMVTII..r. 

MOHUACIA. 

J/  mordiix,  Kicli.    .         -                   . 

X 

X 

Geotria. 

C.  ti/lfiorii,  Otiiith.  - 

X 

tr.  aialrulif,  (!niy 

* 

Professor  McCoy,  in  hia  "  Pnxiromus  of  Victorian  Zoology," 
long  ago  pointed  out  the  remarkable  distinctness  between  the 
fishes  of  the  rivers  which  flow  into  the  Bass  Straits  and  those 
of  the  rivers  of  the  Murray  system. 

The  absence  of  Gadopsis  from  the  northern  rivers  of  Victoria 
may  lie  due  to  the  presence  of  Oiigorus.  Young  individuals 
occur  in  the  upper  reaches  in  which  Oligorui  does  not,  and  the 
introduction  of  the  Murray  Cod  into  the  Yarra  since  1857,  has 
practically  destroyed  the  Blackfish  in  chat  river. 

The  close  correspondence  of  the  South  Victorian  and  Tas- 
manian  genera,  often  species,  will  be  obvious  from  the  table.  In 
the  case  of  Galaxias  almost  every  local  stream  or  lake  has  its 
own  varieties.  A  similar  variation  has  been  noticed  by  Macleay 
and  by  Ogilby  in  the  New  South  Wales  species  of  Galaxias. 
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GENERAL    CONCLUSIONS. 

£ver  since  it  was  formed,  or  existed  in  anything  like  its 
present  condition,  Bass  Straits  must  liave  presented  a  very 
formidable  mechanical  barrier  to  the  passage  of  all  land  and 
fresh-water  Vertebrates  unfurnished  with  wings.  On  the  other 
hand,  seeing  the  exceedingly  wide  continental  distribution  of 
such  slow-travelling  animals  as  Irichosurus  vulpecula^  Trachy- 
saurus  rugosus^  Egernia  tvhitii^  Liaiis  burtomi^  it  seems  plain 
that  the  Dividing  Range  in  its  present  state  cannot  have  acted 
at  all  as  a  serious  mechanical  barrier.  But  the  Dividing  Range 
has  been  felt  in  its  action  on  the  rainfall.  Widely  divergent 
climatic  conditions  have  thus  been  produced,  yielding  a  humid 
region  in  the  south-east  and  a  dry  region  in  the  north-west. 
Where  the  nature  of  the  soil  was  favourable  great  forests  have 
flourished,  as  in  Gippsland  and  in  south-west  Tasmania.  Thus  in 
the  one  district  we  have  excess  of  moisture  and  abundant  shade, 
and  in  the  other  lack  of  moisture  and  consequent  excess  of  sun- 
shine by  day  and  of  radiation  by  night,  all  potent  factors  in 
animal  life.  Hence  two  faunas  suited  to  the  two  regions.  Where 
this  barrier  is  most  perfect  the  separation  of  the  districts  is  most 
sharply  marked  \  in  the  west,  where  it  gradually  disappears,  the 
faunas  merge  to  some  extent,  but  as  the  presence  of  the  range 
intensities  the  humid  conditions  on  the  coast  side,  there  is  less 
mingling  of  forms  than  might  at  tirst  have  been  expected. 

As  we  have  seen  from  the  tables,  the  characteristic  assemblage 
of  animals  of  the  drier  area  comprises  the  Jerboa-Rats  (Jlapalotis) 
among  the  Rodents  \  the  Jerboa  Pouched  Mouse  (Ant€chinomys\ 
two  other  Pouched  Mice  (Phascologalt  calura  and  Snanthopsis 
murina)j  and  Geoffroy's,  or  the  Black-tailed,  Native  Cat  (Dasy- 
urns  geoffroyi) ;  the  Striped  Bandicoot  (Perante/es  boMgainviiiii^ 
YKT,  fasciata)  and  the  Pig-footed  Bandicoot  (Charopus  castanotis)  \ 
the  Wallaroo  (Macropus  robustus)  and  Great  Red  Kangaroo  {M, 
rufus\  the  Hare  Wallaby  (Lagorchestes  Uporoides\  and  the 
Bridled  Wallabies  (Qnychogalt  frenaia  and  O,  lunata)  among 
the  Marsupials  \  the  Murray  Tortoise  (Epnydura  mtuquaria) ; 
the  Blind  Snakes  {Typhiops)^  Tree  Snake  (Dendrophis)^  and  the 
two  Pythons,  the  Carpet  Snake  (Moreiia  variegata)  and  Diamond 
Snake  {M.   spilot€s\  and  among   venomous   snakes   the  genera 
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Furina,  Vtrtnialla  (Ringed  Snake),  nnd  Acanthophis  (Ueatli 
Adder) ;  lialf-a-dozeu  kinds  of  Geeko  (of  genei-a  Gymnodtutylus, 
Phyliodaetylus,  Diplodactylus,  ami  Ge/iyra)  ;  the  Bn»ke>like 
Lizards  {Aprnsia,  Lialis) :  Aiaphiholuriis  pielus  ;  Gould's  Alonibir 
{Varanus  gouldii);  the  Stump  Tailed  Lizard  (Trnthysaurus 
Tvgoms),  and  Western  Blue  Tongued  Lizard  {Tiiiqua  occipitalis) 
with  a  few  smaller  forms  ;  and  lastly  the  asseuil)lag«  of  tishea  ai 
the  Murray  basin,  of  the  genera  O/igvrus,  Ctfniilales,  Tfterapon, 
Aturrayia,  Riverina,  Copidoglanis  and  Chatoeaus,  known  «a 
Murray  Cod,  Murray  Percli,  Muriivy  Breani,  Murmy  Cat- 
tish, eto. 

White  the  number  of  Kpeojes  in  Tasmania  is  always  much 
smaller  than  the  number  in  southern  Victoria  in  all  the  groups 
except  the  Fish  and  perhaps  the  Mice,  the  two  faunas  present  a 
very  similar  facies.  Thus  every  genus  of  Marsupial,  Reptile, 
Amphibian,  and  Fish  which  is  represente>d  in  Tasmania,  except 
Thytacinui  and  Sarcophilus  is  met  with  in  southern  Victoria. 
Thylacinus  and  Sartophihis  diri  live  on  the  continent,  but  have 
Ijeeu  exterminated  by  the  Dingo.  Even  the  Tasuianian  species* 
are  in  most  cases  identical  with  those  of  the  adjacent  portion  uf 
Victoria. 

The  fresh-water  and  forest  forma  are  characteriatically  similar 
in  the  two  regions.  The  fish  scarcely  show  more  than  varietal 
differences.  The  common  genera  are  Lates,  Microptrca,  Girtlla, 
Chrysophrys,  Ap/in'/is,  Agonos/onui,  Gadopsis  (BInckfish),  Prolo- 
trocles  (Yarra  Herring),  Galaxias  (Mountain  Trout),  Anguilla 
(Eel),  and  Mordacia  and  Gtolria  (Ijimpreys).  Professor  McCoy 
pointed  out  in  his  Prodromus  how  alisolutely  distinct  this  as- 
semblage is  from  that  of  the  Murray  basin.  Mr.  R.  M.  Johnston's 
"  Census  of  Tasmanian  Fish  "  has  enabled  ua  to  see  how  the  fish 
of  Tasmania  are  almost  identical  with  those  of  Southern  Victoria. 
If,  as  I  have  long  believed,  the  Tasmanian  Crinias  are  not  separ- 
able from  the  smooth  Victorian  species  with  tiny  vomerine  t«eth, 
then  the  resemblance  of  the  amphibians  of  the  two  regions  is  as 
close  as  that  of  the  tish.  Amongst  the  forest-frequenters  the 
mammals  are  moat  prominent  and  most  important.  The  great 
Grey    Kangaroo,    Forester  par  excellence,   the   Scrub   Wallabies 

■  S«  PnKonr  Sptnnr'a  Artdrm  to  the  BlaLcwtuJ  Section  ol  the  A.A.A.8..  Hohut. 
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{Jtf.  ualabatus  and  M,  biilardieri)  and  the  Thjlacine  ranged  in 
the  high  woods  of  both  regions.  The  two  native  cats,  the 
common  and  the  ring-tailed  Opossams,  and  the  two  Dormouse 
Opossums  (Dromicia)  are  the  representatives  in  Tasmania  of  an 
arboreal  fauna  which  is  much  more  strongly  developed  in  South 
Victoria  and  Ekistem  Australia.  The  Flying  Opossums  and  the 
Koala,  most  specialised  of  all  for  life  among  the  trees,  are 
wanting  altogether  in  Tasmania.  With  the  exception  of  the 
common  Opossum,  a  most  enterprising  and  versatile  animal,* 
the  Tasmanian  forest  forms  are  absent  ^m  north-west  Victoria. 
From  the  zoological  facts  we  are  able  to  arrive  at  some  definite 
conclusions  as  to  the  relative  age  of  the  two  barriers,  the  Bass 
Straits  and  the  Dividing  Range.  The  marked  distinctness, 
frequently  extending  to  the  genera,  of  the  faunas  of  the  north- 
west plains  and  the  well-watercfd  south-east  hill  and  coast 
country  points  to  the  long  persistence  and  ancient  origin  of  the 
Dividing  Range.  So,  going  on  the  zoological  evidence  only,  it 
seems  clear  that  the  Bass  Straits  were  formed  sufficiently  to 
serve  as  an  effective  barrier  before  the  dingo  and  the  most  highly 
differentiated  tree-forms  had  reached  southern  Victoria,  and  after 
tlie  forest's  had  been  established  and  the  streams  stocked  with  the 
existing  fish,  iong  after  the  separation  or  evolution  of  the  two 
Victorian  faunas  had  taken  place.  During  the  process  of 
widening  and  deepening  of  the  Straits,  the  dingo  invaded 
Victoria,  the  Thylacine  and  Tasmanian  Devil  disappeared,  while 
the  Koala  and  the  beautiful  Flying  Opossums  came  in  from  the 
north  along  the  eastern  strip  of  Australia,  and  took  possession  of 
the  Gippsland  forests  along  with  a  less  desirable  immigration  of 
the  Fruit-eating  Bats,  and,  speaking  generally,  the  present  distri- 
bution of  Vertebrates  in  Victoria  has  been  effected. 

•  In  Kent  laUnd  this  aninud  hM  in  the  total  abeence  of  trees  taken  to  the  ground  and 
lives  among  the  grass  tussocks. 


Art.   VII. — Demci-ijifinii    of  tvo    iifu-   N^icc^Vh   of  LhurtU 
fmm  Cndml  AmimUa. 

By  A.  H.  S.  Ll-cas,  M.A.,  B.Sc,  and  C.  Fiiost,  F.L-S. 

Ophidiockpkaluh,  Ren.  iiov. 

Purietjil  bones  distttu't.  Tou^ue  nicked  at  the  tip,  mferiorly 
with  six  lonj^tudinul  ridges  benring  papillie.  Ear  hidden. 
Rudimeata  of  hiiid  liin1>G  cxternrilly.  Heiid  witli  Eynunetrical 
pldtes.  Scales  Einooth,  cycloid,  hexfigoonl,  iuibricckte,  nil  siinilni-, 
subequu.1.     Ho  pneauixl  pores. 

Opkidmefkaiui  aAAt.  n  iiitu-  genus  to  the  Aiulraliun  family  of 
suake-like  lizards  {Pygppedidie).  Its  neai'est  nil;  is  Dclma.  Iti 
Dtlma,  liowever,  tlie  wir  v.  expOBcd,  nnd  there  rtre  two  tneilinn 
series  of  transversely  enlAi'gMl  v{<ntrfvl  aoiles, 

O.  t^nialiis,  sp.  iiov, 
Snout  very  prouiineut,  pointed,  as  Ioiir  hs  the  distance  behiud 
the  eye  of  the  posterior  (jorder  of  llie  pHrietals;  no  distinob 
canthuB  rostnilis;  eye  very  small,  without  a  distinct  circular 
scaly  lid  ;  ear  hiddeu.  Tail  about  once  and  one-half  the  length 
of  the  head  and  body.  The  rudimentary  limbs  as  long  as  the 
distance  between  the  eye  and  the  nostril.  Rostral  large,  pro- 
iecting,  triangular,  twice  as  broad  as  high ;  nostril  pierced  between 
the  first  labial,  the  nasal,  and  the  f  ron to-nasal ;  a  pair  of  narrow 
nasals,  a  pair  of  narrow  fronto-oasala  and  a  pair  of  large  pre- 
frontals; frontal  large,  hexagonal,  about  as  long  as  its  distance 
from  the  rostral;  a  pair  of  large  parietals;  a  pair  of  temporals 
and  a  pair  of  enlarged  scales  separat«d  by  a  small  azygoa  scale 
border  the  parietals;  two  supra-orbitals,  a  loreal,  a  post-oculnr 
and  a  series  of  small  scales  iietween  the  eye,  the  labial,  and  the 
loreal;  six  upper  labials,  the  fourth  below  the  eye,  and  five  lower 
labials;  mental  large,  truncate  )>ehind;  first  lower  labials  narrow, 
not  meeting  behind  the  mental.  Sixteen  longitudinal  rows  of 
scales  around  the  middle  of  the  body,  subequal.  Dorsal  surfaces 
uniformly  cream-coloured;  tateml  and  ventral  brownish-grey,  each 
scale  with  a  light  border. 
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Dimensions. 

Head... 

8  mm 

Width  of  head 

4-5    „ 

Body... 

94    „ 

X  ai  1    •  •  •          • .  • 

160    „ 

Hind-limb     . . . 

2-5    „ 

Locality, — Charlotte  Waters. 

Diplodactylus  conspicUlatus^  sp.  nov. 

Head  short,  high,  convex;  snout  pointed,  deep,  longer  than  the 
distance  between  the  eye  and  the  ear-opening;  canthus  rostralis 
sharply  defined;  diameter  of  orbit  two-thirds  the  length  of  the 
snout;  ear-opening  small,  rounded.  Body  moderate ;  limbs  slender, 
meeting  or  slightly  overlapping  when  adpressed.  Digits  not  much 
depressed,  with  small  rounded  tubercles  below;  the  apex  not 
dilated,  with  two  small  oval  plates  inferiorly,  all  clawed.  Upper 
surfaces  covered  with  small  granular  scales,  largest  and  flattest  on 
the  middle  of  the  back.  Rostral  large,  hexagonal,  not  twice  as 
broad  as  high,  with  trace  of  median  cleft  above ;  nostril  pierced 
between  seven  or  eight  nasals,  the  superior  and  the  anterior 
swollen,  the  latter  largest  and  transversely  dilated,  the  posterior 
small,  granular;  a  {>olygonal  plate  between  the  nasals  behind  the 
rostral ;  one  anterior  upper  labial  distinct,  but  all  the  other  scales 
bordering  the  gape  above  and  below  are  quite  indistinguishable  from 
the  surrounding  small  granules  or  scales ;  mental  large,  nearly  as 
large  as  the  rostral,  produced  and  rounded  behind ;  no  distinct 
lower  labials  or  chin-shields;  abdominal  scales  very  small,  not  so 
large  as  niid-dorsaL  Tail  short,  suboval,  discoid,  convex  above, 
flat  beneath,  with  rings  of  small  muriform  scales,  most  regular 
and  convex  and  largest  above,  flat  and  imbricate  below.  No  {>ores. 
Males  with  cluster  of  about  eight  small  conical  scales  on  each  side 
of  base  of  tail.  Pinkish-grey  above,  with  irregular,  more  or  less 
transverse,  brownish-black  reticulations,  a  whitish  streak  along 
the  canthus  rostralis ;  sides  and  upper  surfaces  of  limbs  dotted 
with  creamy-pink  ;  under  surfaces  whitish,  immaculate. 
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3lMENflI0NS 

A 

T&tal  length 

Gl  nin 

He.d 

11-5    „ 

Width  of  head 

8-5    „ 

Bod, 

34-5    „ 

Forj-limb... 

16    ., 

Hmd-Iimb 

..      18-5    ,. 

T«il 

15    „ 

19    .. 

Locality. — Charlotte  Waters. 

The  above  liiards  were  sent  to  ProfeMor  Spencer  liy  Mr.  P.  M. 
Byrne,  of  Charlotte  Wiitei-s,  to  whom  we  lire  already  «o  deeply 
indebted  for  valuable  specimens. 

We  are  also  indebted  to  the  kindness  uf  Profesaur  Lyle  of  tlie 
University  of  Melbourne,  who  secured  for  us  n  mdiograph  of  the 
uuitjue  specimen  of  Ophidioctphalm  lienialui,  hikI  thus  enabled  us 
to  determine  the  distinctness  of  the  parietal  Ijoues. 


Art.   VIII. — The    Tenipoxiture^  of  Reptiles^  Monotremes 

and  Marsupials. 

(Plate  VI.). 

By  Albxandbk   Sutherland. 

[Bead  4th  June,  189G.] 

There  has  for  many  years  past  been  a  tendency  to  d'minish  or 
ignore  the  distinction  between  the  cold-blooded  and  the  warm- 
blooded types  of  animal  life.  Quite  a  number  of  writers  adopt 
the  habit  of  speaking  of  '^  the  so-called  cold-blooded  animals,"  as 
if  the  contrast  were  an  unfounded  belief  that  increasing  know- 
ledge is  fast  abolishing.  Yet  the  difference  is  one  that  is  not 
only  real,  but  in  some  respects  radical.  In  very  few,  however,  of 
nature's  classes  is  there  found  a  line  of  sharp  demarcation,  and 
the  chief  purpose  of  this  paper  is  to  point  out  that,  though  the 
distinction  between  the  two  types  is  real,  there  lies  between  these 
two  types  a  line  of  steady  gradation. 

Although  the  invertebrates  have  the  capacity  of  producing 
heat,  they  are  themselves  cold-blooded.  With  the  exception  of 
the  insects,  they  very  rarely  rise  more  than  a  fraction  of  a  degree 
above  the  temperature  of  the  media  in  which  they  happen  to  be. 
According  to  observations  of  Professor  Valentin,  polypi,  medusse, 
echinoderms,  molluscs,  crustaceans  and  cephalopods  are  able  to 
raise  themselves  about  a  fifth  of  a  degree,  sometimes  as  much  as 
three-fifths  of  a  degree,  above  their  environment.'* 

Among  insects  the  power  of  heat-production  is  very  much 
greater.  Though  essentially  cold-blooded  creatures,  in  the  sense 
that  they  have  no  fixed  standard  of  Ixxiy-heat  towards  which 
they  approximate,  they  are  almost  always  warmer  than  their 
media;  but  if  they  are  at  rest  that  excess  is  only  a  degree  or  two. 
In  case,  however,  of  severe  exertion,  they  are  capable  of  warming 
themselves  to  a  remarkable  extent.  George  Newport  showed 
that  an  ants',  bees',  or  wasps'  nest  at  a  period  when  its'  inmates 
are  dormant  will  not  be  more  than  a  tenth  of  a  degree  warmer 
than  the  surrounding  air.  But  when  the  insects  are  roused  and 
excited  they  are  able,  by  rapid  movements  of  their  wings,  to  warm 

*  AH  Degrees  in  this  (mper  are  OentigrBde. 
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tlieniselvea  fintl  their  iiests  very  consitternhly.  As  tlie  result  of 
twelve  experiments  on  »  nest  of  thirty  b«es,  Newport  found 
Rn  average  elevation  of  Z-Ty" ;  but  on  seven  occasions  when  he 
violently  agitated  them  he  olttained  an  average  elevation  of  5*3'. 
At  times  when  bees  are  naturally  much  excited,  as  at  awantiing 
tinie^  their  temperature  may  rise  ae  much  as  22°.  According  to 
experiments  of  Juch  and  Newport  (Phil.  Trans.,  1837,  p.  2.59), 
ants  in  an  ordinary  state  of  activity  keep  their  ne«ts  some  seven 
or  eight  degreca  wnrnier  than  the  surrounding  air,  but  when 
agitated  the  dift'erence  readily  rises  to  twelve  or  thirteen  degrees. 

These  more  intelligent  insects  apparently  make  use  of  tbis 
capacity  of  generating  heat  for  the  purpose  of  quickening  the 
hatching  of  eggs  and  the  develop ineiit  of  nymphs.  Nevertheless 
they  are  distinctly  cold-bl»ocW  animals,  for  at  rest  they  take  the 
temperature  of  their  uiedia,  and  any  elevation  is  temporary  anil 
due  to  the  immediately  preceding  display  of  energy. 

Tn  the  case  uf  tish,  amphibia  and  reptiles  the  same  is  true. 
At  rest  all  of  them  remain  at  the  temperature  of  their  environ- 
ment, rising  and  falling  with  it.  and  showing  no  capacity, 
however  rudimentary,  of  maintaining  a  fixed  and  chamcteristto 
temperature  ;  yet  nil  can  warm  themselvi^s  by  exertion.  The 
large  blue-tongued  lizard,  which  is  common  in  the  southern  parts 
of  Victoria  {Cyelodus  gigas),  can  warm  himself  as  much  as  half  a 
degree  in  ten  minutes  of  anger.  In  live  experiments  of  this  sort 
I  found  that  different  individuals  had  different  capacities  of  being 
irritated,  but  the  average  was  a  trifle  under  half  a  degree  for  ten 
minutes  of  exasperation. 

By  Hctivity,  and  consequent  heat-production,  all  fish,  amphibia 
and  reptiles  seein  able  to  keep  themselves  a  little  warmer  than  the 
air  or  water  in  which  they  dwell.  Dutroche  tells  us  (Ann.  des 
Sciences  Nat,  xiii.,  p.  20)  that  the  newt  can  keep  itself  from  2° 
to  b^"  above  the  temperature  of  its  medium,  the  turtle  1J°  to  3J°, 
and  the  common  green  lizard  of  France  (Laferta  viridit)  from  4° 
to  7°.  Max  Furbinger  asserts  that  species  of  blind-worm  rise  as 
much  as  8°  above  the  temperature  of  the  air.  Fish  at  rest 
appear  to  take  almost  absolutely  the  temperature  of  the  water 
wherein  they  live,  but  after  a  struggle,  or  any  other  form  of 
energy,  they  may  warm  themselves  two  or  three  degrees. 

This,  however,  has  no  real  affinity  with  a  warm-blooded 
habit.     And  yet  these  creatures  approach  in  a  remote  way  the 
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warm-blooded  condition  by  sometimes  developing  a  capacity  for 
heat-production  in  the  action  of  their  viscera.  Dumeril  has 
shown  that  snakes  by  mere  digestion  can  warm  themselves  from 
2°  to  4°,  the  maximum  temperature  occurring  about  twenty-four 
hours  after  a  meal.  Moulting  may  warm  a  snake  nearly  a 
degree,  and  frogs,  lizards  and  serpents  all  warm  up  with  amatory 
emotion. 

Thus  it  constantly  happens  that  these  animals,  though  essen- 
tially cold-blooded,  may  be  observed  at  temperatures  somewhat 
above  that  of  their  environment.  But  in  general  that  excess  is 
not  great,  and  it  leaves  the  distinction  between  the  warm-blooded 
and  the  cold-blooded  type  quite  unaffected. 

The  true  criterion  of  the  difference  is  of  course  the  concomi- 
tance of  the  temperature  of  the  animal  and  its  medium.  An 
animal  of  the  warm-blooded  type  may  vary  a  trifle  in  its  general 
body  temperature  when  the  climate  alters,  but  it  maintains  an 
almost  constant  degree  of  heat.  The  reptile,  though  it  may 
maintain  itself  a  few  degrees  above  the  suiTounding  temperature, 
always  varies  with  it,  rising  and  falling  so  as  to  keep  always  the 
same  number  of  degrees  in  excess. 

In  two  experiments  I  conducted  to  see  how  far  this  concomi- 
tancy  held,  I  placed  two  specimens  of  the  large  lizard  already 
mentioned  into  a  small  tank  of  water,  so  that  only  their  noses 
were  above  water.  I  then  warmed  up  the  water  at  various  rates 
of  speed  by  means  of  one  or  more  lamps.  The  following  tables 
will  show  how  closely  the  lizards  followed  the  temperature  of  the 
enclosing  water : — 

Lizards,  Average  Weight,  350  Grams. 


Time. 

2-30 

2-45 

30 

315 

3-30 

3-45 

40 


Temp,  of 
Water. 
C. 

18-4 
19« 
20-6 
21-8 
22-8 
231 
24*4 


Temp,  of 

Lisard. 

C. 

18-0 
18-9 
19-9 
20  7 
21-7 
22-5 
22-9 


Time. 

415 
4-30 
615 

8  0 

9  0 
110 


Temp,  of 

Water. 

G. 

25-2 

20  0 

29-2 
32-8 
310 
240 


Temp,  of 

Uxard. 

C. 

241 

24-7 
28-9 
31-4 
29-4 
23-5 
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Lizards,  Average  Weight,  330  Grams.                         H 

Time.                  wXr.                   Llard. 

T.,,.,      ^wX"'    ^r^" 

4-20     ...      11-5      .  .       120 

15-10     .-,      210     ,.,      19-fi 

4-25     ...      14-4 

13-6 

815     ...      21-6     ...      19-8 

4-30     ...      160 

..     u-o 

5-20     ...      23-4     ...     20-4 

4-35     ...      167 

..      15-3 

5-25     .,.      230     ...     20-9 

4-40     ...      17-3 

,.       16-0 

6-30     ...      23-6     ...     21-4 

44.^     ...      178 

..       16-8 

6-40     ...      24-6     ...     231 

4-50     ,..      183 

..      17-0 

7-0       ...      301      ...     286 

4-.W     ...      19  0 

17-8 

80       ...      35-0     ..,     33-6 

6-0       ...      19-6 

18-3 

9-30     .,,      296     ..,     28-0 

5-5       ,,.      20-2 

..       19-2 

11-0       ...      34-0     ...     23-0 

^Similar   Ubles   ini^lit  be  made  out  for  tjsli,   iov  turtles,  for          1 
>s:inkps,  and  nil  ihe  rald-ljIixxieH  aiiiiunls,  showing  that  they  take          1 

llieir  t«niperAture  absolutely  from  the  media  in  which  they  exist,          1 
mid  when  it  ia  fcmod  thut  they  do  nut  exftttly  coincide  with  it,          | 

ilje  cause  is  Keuem 

y  to  lie  foun 
of  the  inedi 

ID  the  fnct  that  for  a  rising  or          1 
in  the  aiiiinnl  uill  not  at  once         ^ 

respond  to  the  cluinge ;  it  lags  behind  and  will  in  »  cooling 
medium  be  warmer,  in  a  warming  mediam  cooler  than  it«  sur- 
roundiiigB.  Occasionally,  however,  a  slight  excess  of  heat  is  due 
to  the  Animal's  activity. 

Cyiiodm  gigas  is  a  very  sluggish  creature,  and  if  left  alone  never 
warms  himself  by  any  exertion,  yet  if  one  takes  his  temperature 
in  the  early  part  of  the  day  it  will  almost  always  be  found  to  be 
below  that  of  the  air.  After  sunset,  it  is  generally  higher, 
thiring  two  years  I  kept  apecimens  of  this  species  in  a  box,  some- 
times six  or  eight,  sometimes  only  two  or  three.  I  hmk  their 
temperatures  morning  and  evening,  not  altogether  continuously, 
but  throughout  the  larger  portion  of  that  time.  The  average  of 
all  these  observations  gave  for  lizards  181°,  for  the  air  IS'4'. 
This  is  a  very  close  approximation  considering  that  the  tempera- 
tures had  the  wide  range  that  lies  between  12°  and  32°.  The 
lizards  appear  to  be  colder  a  little  than  the  nir.  This  I  believe  to 
be  due  only  to  the  fact  that,  taking  temperatures  before  eight 
o'clock  in  the  morning,  the  lizards  were  still  considerably  in  the 
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rear  of  the  air  teoiperature,  while  between  five  and  six  o'clock  in 
the  evening,  though  they  were  above  the  air  temperature,  the 
excess  then  did  not  wholly  balance  the  morning  deficiency. 

I  am  convinced  that  if  one  took  the  temperature  of  a  quiet 
lizard  every  hour  for  a  month,  the  average  would  corre8{>ond 
almost  exactly  with  the  average  temperature  of  the  air.  The 
morning  and  evening  observations  which  I  took  would  give  a  less 
exact  result,  though  from  them  the  dilference  is  only  three-tenths 
of  a  degree. 

A  cold-blooded  animal  is  therefore  one  which  when  at  rest  takes 
its  temperature  almost  absolutely  from  its  environment.  When 
a  snake  is  asleep,  the  slow  beat  of  its  heart,  eight  or  ten  times  in 
a  minute,  will  generally,  so  far  as  I  have  noticed,  keep  the  muscles 
of  the  heart  itself  about  six  or  eight  tenths  of  a  degree  warmer 
than  the  rest  of  the  body.  This,  diffused  through  the  whole  body, 
inust  have  a  tendency  to  slightly  increase  its  temperature,  but 
only  to  a  minute  extent.  The  same  snake,  however,  after  a  time 
of  activity  may  be  two  or  three  degrees  above  the  heat  of  the 
surrounding  air.  Yet  even  that  is  inconsiderable  compared  with 
the  extreme  rise  and  fall  of  the  creature's  temperature  with  the 
alternations  of  day  and  night,  of  hot  or  cold  weather. 

The  steps  whereby  the  more  active  and  intelligent  warm- 
blooded typ>es  have  arisen  from  this  lethargic  level  would  form  a 
fascinating  subject  for  enquiry,  but  I  purpose  here  only  the  much 
easier  and  more  prosaic  one  of  recording  that  such  steps,  however 
caused,  do  actually  present  themselves,  and  that  these  are  in  the 
most  perfect  accordance  with  the  existing  classification,  which  is 
based  on  anatomical  considerations  alone. 

The  monotremes  are,  in  consideration  solely  of  their  more 
reptilian  anatomy,  placed  lowest  in  the  scale  of  mammals.  Their 
low  temperature  would  entirely  justify,  were  justification  in  any 
way  needed,  the  position  thus  assigned  them  next  to  the  reptiles. 
The  temperature  of  the  duck-billed  platypus  has  been  determined 
by  Baron  Miklouho-Maclay  to  be,  as  the  average  of  three  observa- 
tions, 24*8*'  when  the  water  in  which  the  animals  were  kept 
averaged  22*2'*.  (Joum.  of  Linntean  Soc.  of  N.S.W.,  VIII.,  p. 
425,  and  IX.,  1204.) 

Now,  the  average  of  forty-five  specimens  of  the  ten  higher  orders 
of  the  mammalia,  excluding  the  monotremes  and  marsupials,  is 
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.IK-y,  (IS  cnlcuUttd  from  Dr.  John  Dnvy's  lists  (Edio.  Phil.  Journ. 
1K1>{1,  p.  300),  while  the  average  uf  a  Hiiiiilar  but  shorter  list 
supplied  by  Mtix  Fiirbinger  is  39",  Wu  luiiy  tiike  tliia  tm  fairly 
iridii'iitive  of  the  genenil  niiLiiiriial  t«iiipero,tui-e,  which  dues  uot, 
cxct«pt  in  constitutional  disturbiinctw,  vnry  su  uiuch  as  two  degrees 
on  either  side  of  this  limit.  No  niamiual  indeed  Geenis  in  good 
hettlth  to  be  wanner  than  40' ;  scarcely  niiy  descend  lower  than 
37*, 

The  platypus,  therefore,  at  only  :J4-8'  is  almost  a.  vold-blDoded 
nniinnl.  The  only  other  genus  of  nionoti-etnes,  tlie  echicbin, 
larrii'S  us  a  step  upwards,  finron  Milcl[)uho-Mai.'lHy's  average  of 
live  observations  is  28°,  while  the  air  was  30°.  1  have  kept  at 
■lilferent  times  fourte«ii  Rpecinteus  of  Eihidna  kyslrix  and  inntln 
tweiity-seven  ubservations  on  the  temperatures  of  idl  I  happened 
t<>  have  at  any  particular  time.  I  found  the  uveru^  to  Im 
29'4\  or  nearly  a  degree  and  a  half  above  that  i>f  the  Baroil. 
Uut  these  animals  show  their  athnicy  with  the  reptiles  by  a 
teuiperature  so  variable  with  the  weather  that  we  may  readily 
expect  the  average  of  one  serieti  of  experiinenta  to  diHer  very 
considerably  from  tliat  of  another. 

An  echidna  one  cold  morning  was  ao  low  as  22" ;  another, 
brought  in  from  the  forest  in  a  sack  exposed  to  a  tierce  midday 
heat,  registered  so  high  as  36*6'.  The  following  table  will 
represent  the  general  character  of  the  variations,  the  temperatures 
in  each  case  being  the  average  of  from  three  to  six  individuals, 
which  never  varied  from  one  another  at  the  same  time  more  tbaii 
a  fifth  of  a  d^ree  ; — 


28-7" 


31-1" 

..       23-3' 

31-4» 

..       224 

32-2- 

..       31-2 

329- 

.       18-6- 

36-6' 

..       45- 
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This  is  an  immense  range  for  a  mammal,  and  suggests  a 
reptilian  want  of  capacity  for  temperature  regulation.  Moreover, 
though  the  concomitancy  between  the  air  and  the  body  tempera- 
tures is  by  no  means  strict,  there  is  enough  to  show  that  the  one 
in  a  large  measure  follows  the  other.  It  is  to  be  remembered 
that  while  a  monotreme  may  rise  and  fall  with  the  air,  yet  the  one 
change  will  follow  the  other  after  a  definite  period  of  time,  and 
an  hour  after  sunset,  though  the  air  in  a  box  may  have  grown 
much  cooler,  the  echidnte  in  that  box  may  have  only  begun  to 
cool. 

The  temperatures  given  by  Dr.  Richard  Semon  in  the  recent 
number  of  his  important  work,  Forschungsreisen  in  Australien^ 
run  as  follows  : — 


Echidna. 

Air. 

Echidna. 

Air. 

26-5" 

21-5" 

31-5" 

18" 

29-5" 

22" 

34" 

31-5" 

30-5" 

18" 

34  ^^^ 

22-5" 

31" 

Here  also  the  generally  low  temperature,  combined  with  the 
wide  range,  even  though  it  is  not  strictly  concomitant  with 
changes  in  air-temperatures,  seems  to  suggest  aiiinities  with  rep- 
tiles. 

The  next  stage  in  the  anatomical  classification  brings  us  into 
the  order  of  the  marsupials,  and  here  again  we  make  an  upward 
step  in  view  of  a  temperature  higher,  but  not  so  high  as  that  of 
mammals  in  general ;  steadier,  but  not  so  steady  as  is  usual  in  all 
the  remaining  orders.  I  have  observed  the  temperatures  of 
sixteen  different  species  of  marsupials,  and  they  average  36*' 
exactly,  as  the  result  of  126  observations.  They  are  thus  3'' 
below  the  average  of  other  mammals. 

The  marsupial  whose  temperature,  so  far  as  J  have  observed, 
comes  next  above  the  monotremes  is  the  wombat-,  which  stands 
at  34*1°,  as  the  average  of  single  observations  made  on  two  speci- 
mens {Phascoiomys  lasiorhinuSy  34*3%  and  P,  platyrhinuSy  34°). 
Next  seems  to  stand  the  genus  Petaurus,  or  flying  squirrel.  Mr. 
Ernest  Le  Souef  was  good  enough  to  observe  for  me  the  tempera- 
tures of  five  specimens  in  the  Zoological  Gardens  of  Melbourne. 
The  average  is  35'7*. 
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Aft«r  that  ooines  th?  (cenua  Phascolarctos,  our  little  luitjve 
hears  or  koAlas.  I  have  kept  nuDieroas  specimens  of  this  ftiiiiaiil 
{P.  dneiviis)  ou  his  native  gum  trees,  with  nothing  aitiftcial  abuut 
hiiu  HLve  n  stmp  and  ropt?  whei'eby  he  could  be  pulled  down  from 
time  to  time  to  hnve  his  teniperat^re  observed.  Thus  I  nrnde 
eighty-three  observntioiis,  the  uvernge  of  which  nuiounta  to  56'4*. 
Femnles  at  the  breediiij;  time  nre  alwnys  very  decidedly  above 
the  ordinary  degree  of  warmth.  If  such  cases  be  excluded,  the 
average  is  exactly  3G'.  But  th-e  avert^e  for  males  alone  is  only 
1  may  be  seei 
intervals  upon  the  si 


352\     The 

range  of  vut'i 

observations  taken  nt  int 

Ko*!*. 

Ai>. 

33-0 

7-7 

85-2 

...     n-5 

3ii-6 

...       10-0 

85-7 

I9'0 

36  0 

22-0 

II  the  follow 
e  female  :- 


p  range  is  here  seen  to  be  not  veiy  wide^  yet  I 
known  healthy  apefimena  that  had  lieen  fur  a  while  in  the  sun 
stand  as  high  aa  37'9°,  while  on  a  ciwl  day  or  in  a  very  shady 
place  the  same  individuals  would  be  only  35'3°,  a  range  greater 
than  we  would  find  under  the  same  cii-cum stances  in  any  of  the 
higher  mammals.  The  highest  register  I  ever  obtained  for  a 
thoroughly  healthy  koala  was  38'4°,  which  is  a  degree  and  a  half 
above  the  normal  temperatui'e  of  man  ;  the  lowest  was  34-9°,  or 
nearly  two  degrees  below  man's  normal.     The  former  temperature 


The 


would  i 

e  of  feve; 
in  the  s 


Til 


Tie  constitutional  derangement,  a  distinct 
the  koala  it  denotes  only  that  it  has  been 
e  lower  temperature,  though  common  in  the 
t  with  in  man   except  in  rare  pathological 
below   the    range   of    our  ordinary    clinical 


conditions.      It 
thermometers. 

I  found  that  a  big  male  specimen  of  this  species,  kept  in  a  cool 
shady  place  and  registering  34 '9°,  could,  by  being  brought  into  a 
bright  sun,  be  rabed  a  tenth  of  a  degree  for  every  five  minutes 
he  was  kept  in  it.  I  regret  that  when  I  had  abundant  opportu- 
nities I  did  not  determine  how  far  this  warming  process  would 
go ;  but  I  have  seen  it  continue  for  more  than  two  hours  at  a 
time. 


Tenqjeixitures  of  Reptiles,  etc.  65 

Females  were,  with  only  one  exception,  of  higher  temperature 
than  males  when  under  the  same  conditions  ;  and  the  divergence 
was  always  greatest  when  the  feoiales  were  suckling  their  young, 
the  average  of  twenry>tive  oliservations  giving  an  excess  of  l'2^ 
The  koala  has  only  one  young  one  at  a  time,  hut  she  has  two 
teats,  one  on  each  side  of  her  pouch  ;  of  these  only  one  would  he 
functional  at  a  time.  That  side  of  the  pouch  whereon  was  the 
functional  teat  was  invaribly  warmer  than  the  other.  The 
average  of  twenty-six  observations  gave  36*6°  for  the  one  side  as 
against  36"  for  the  other. 

According  to  observations  taken  for  me  by  Mr.  Ernest  Le  Souef 
the  Dasyures  come  next  at  an  average  of  36°. 

Phalangers  stand  next  in  order.  The  average  of  twenty  two 
observations  on  from  two  to  four  specimens  of  the  ring-tailed 
opossums  (Phalangista)  gave  36*6°,  which  is  only  a  little  below  the 
normal  human  temperature.  But  again  the  range  was  much 
greater  than  one  finds  in  any  of  the  higher  mammals.  In  cool 
weather,  with  the  thermometer  at  16*8°,  a  male  would  register 
about  35°,  a  female  about  one-tenth  of  a  degree  higher ;  but  in 
warmer  weather,  though  still  in  the  shadq,  where  the  thermometer 
registered  31°  to  35°,  the  opossums  would  be  about  ^7° ;  I  once 
observed  two  of  them,  the  only  ones  I  then  had,  for  nearly  a  fort- 
night together,  which  averaged  about  39°,  but  as  they  died  soon 
after,  I  fear  they  had  not  been  in  good  health  when  these  records 
were  made. 

Mr.  Ernest  Le  Souef  took  for  me  the  temperatures  of  three 
of  these  Australian  opossums  in  the  Melbourne  Zoological 
Gardens.  Fhaiangista  vulpina  gave  36*1°,  Phalangista  fuliginosa 
37 '3°.  This  corresponds  with  Selenka's  observations  of  the  true 
opossums  (Didelphys),  which  ranged  about  37°. 

I  have  made  only  four  observations  on  the  temperatures  of  the 
kangaroo  family.  They  are  a  little  under  the  human  standard. 
Macropus  giganteus  gave  36*6°,  Halmaturus  bennettii  gave  37*1°, 
Petrogale  xanthopus  35*9°,  while  the  tree  kangaroo  (Dendrogalus 
grayi)  was  exactly  at  the  human  standard,  37°. 

From  the  few  recorded  temperatures  of  rodents  and  insectivores, 
I  should  think  it  most  probable  that  they  came  next  in  order, 
with  perhaps  the  oetaoea  and  sirenia,  judging  from  occasional 
records,  as  almost  on  the  same  level.  All  the  other  orders  of 
mammalia  stand  uniformly  much  above  the  human  temperature. 
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It  U  clear,  therefore,  that  lliere  are  grades  of  tenipersture,  iind 
thnt  the  iDBmuinls  whicli  are  classed  lowest  on  anatomical 
groonda  are  not  ouly  of  the  lowest  temperature,  but  ulso  of  tlie 
grenteHt  mnge,  and  tbey  are  likewise,  of  all  mammals,  those 
which  are  under  the  sti-ongest  and  most  direct  influence  of  the 
temperature  of  the  environment.. 

Similar,  though  much  less  complete  connecting  links  may  be 
seen  in  the  case  of  birds.  The  lowest  of  binla  are  the  K&titie, 
or  Cursores,  and  these  appear  to  have  the  Idwetit  temperature. 
Mr.  Ernest  Le  Souef,  with  nn  amount  of  obligin;;  trouble 
which  may  be  conceived,  took  for  me  in  the  Meliwiurne  Zoological 
Gardens  obaervations  on  tlia  teiii[)erature  of  the  emu.  The«e  are 
the  lowest  records  of  bird  temperatures  of  which  I  know.  They 
averaged  39-5°,  while  all  the  birds  almvethe  Hatitte  are  invariably 
over  40\  The  temperature  of  thirty-six  fowls,  taken  ([uietly  by 
night  from  their  perches,  averaged  41"  exactly,  while  that  of 
twelve,  lifted  from  the  nest«  in  which  they  were  brooding,  wna 
41-4''.  Numbers  of  fowls  caught  while  roaming  aliout  averaged 
41-3",  but  these  of  course  were  always  warmed  up  previously  by 
a  little  violent  exerdse.  Turkeys  stand  about  the  same  level; 
ducks  are  stated,  on  good  authority,  to  Iw  lower ;  but  I  have 
.,  frniti  11  fairly  largH  number  of  iibservntions, 
The  t«mperatures  of  birds  of  the  more 
int«lligent  orders  is  generally  somewhat  higher.  If  we  exclude 
the  birds  of  prey,  we  might  say  that  in  all  orders  above  the 
anserea,  grallte  and  gallinte  the  temperature  ranges  over  42°.  It 
would  be  a  inatt«r  of  interest  to  secure  some  observations  of  the 
temperature  of  the  apteryx,  in  order  to  determine  whether  the 
lowest  of  birds  shows  by  its  body  warmth  in  some  degree  the 
same  reptilian  affinity  which  the  monotremes  exhibit.  In  that 
case  there  would  be  reason  to  believe  that  the  rest  of  the  Ratitte 
would  correspond  closely  to  the  Marsupials,  )>eing  »  connecting 
liuk,  but  much  closer  to  the  higher  forms  than  to  the  lower. 

In  a  very  general  way,  and  not  forgetting  numerous  limitations 
and  contradictions,  it  may  be  said  that  bodily  activity  depends  on 
body  temperatures,  that  creatures  such  as  insectA,  and  reptiles  are 
active  only  when  warmed  up  from  without,  but  become  torpid 
with  decreasing  temperature.  The  type  in  which  activity  is 
generally  habitual,  maintains  its  own  body  temperature.     This  is 
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seen  in  the  mammals,  but  more  still  in  the  birds.  But  this  warm- 
blooded active  condition  was  produced  by  no  sudden  emergence ; 
the  monotremes  and  marsupials  form  a  gentle  gradation  between 
the  reptile  and  the  carnivore  or  ungulate ;  while,  so  far  as 
indications  point,  there  is  reason  to  believe  that  the  lower  birds 
still  are  reminiscent  of  a  once  existent  chain  of  links  which 
equally  joined  the  cold-blooded  lizards  to  those  warmest-blooded 
of  all  creatures,  the  passeriformes  and  fringilliformes. 
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rcamlrtf  fmiii   Virturia. 
By  JoHK  A.  Atkiksom. 

[B*'(h1  13th  AuKiut.  ISOG,] 

Introddctios. 

In  offering  this  list  of  miiitmlfl  found  in  Victoria,  I  do  not 
claim  to  havp  ni&dp  nny  fivali  records ;  but  ratlier  to  liAve 
collected  into  one  paper  tlie  recoils  that  »re  api-wid  over  a  grent 
many  ditferent  publiuititiiiii.  New  South  Wales  liae  its  list  iii 
Professor  Liversidge's  "Minerals  of  Nuw  Soutli  WBlea,"and  a 
suppleDient«ry  list  in  the  "  Report  of  the  >Secund  Meeting  of  the 
Australnsiau  AMociatiou  for  the  Advancement  of  Science,  1890." 
Queensland,  South  Austrulin,  and  New  Zealand,  have  their  lists 
also  in  the  last-named  work,  nntl  Taanianiu  liiut  a  list  published  by 
Mr.  W.  F.  Petterd  in  1893,  while  the  most  recent  list  of  Victorinn 
miueraU  was  many  years  old,  and,  in  contetjUtince,  incomplete, 
inusmuch  as  it  did  not  I'ontaiii  the  records  of  the  l».st  twenty  yeai-s 
or  more. 

Having  felt  the  want  of  such  a  list,  and  having  time  to  spare, 
I  acted  on  the  advice  of  gentlemen  interested  in  mineralog}',  and 
undertook  to  search  for  all  the  published  records  and  include  them 
in  one  catalogue.  The  object  was  not  only  to  enumerate  all  the 
minerals,  but,  as  far  as  possible,  also  all  the  localities  where  they 
were  found,  either  in  large  or  small  quantities,  and  to  give  the 
reference  to  the  original  record.  The  work  demanded  much  more 
time  and  labour  than  I  anticipated,  but  I  have  derived  much 
pleasure  and  not  a  little  profit  from  it,  and  the  number  of  books 
and  papers  I  had  to  go  through  to  find  the  records  shows  how 
badly  the  work  neeiled  doing.  It  is  a  pity  that  some  professional 
mineralogist  had  not  taken  the  work  up,  or,  being  left  to  an 
amateur,  that  a  more  able  man  hod  not  undertaken  it.  I  feel 
this  the  more  when  T  contrast  it  with  the  list  published  in  1866 
by  Professor  Ulrich,  who  seems  to  have  done  moat  of  the  work  of 
this  kind  in  Victoria. 
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Very  many  interesting  particulars  were  given  in  connection 
with  some  of  the  records,  and  I  should  have  liked  much  to  include 
them  in  this  paper,  but  space  would  not  admit  of  it,  and  thus,  in 
some  respects,  it  may  be  looked  upon  as  but  an  index  to  the 
mineral  records. 

I  have  had  a  difficulty  in  fixing  the  mineralogical  names  for 
some  of  the  records,  and  in  some  cases  I  have  not  been  able  to 
decide  the  correct  species  at  all,  as  the  composition  alone  was 
given,  e,g,,  "  carbonate  of  copper,"  "  oxide  of  iron,"  "  lead  ore," 
etc.  This  prevents  me  from  being  able  to  state  accurately  the 
number  of  distinct  mineral  species  recorded  from  Victoria,  but  I 
calculate  it  to  be  somewhat  over  200.  Mr.  W.  F.  Petterd  in  the 
introduction  to  his  **  Catalogue  of  the  Minerals  of  Tasmania, 
1893,"  calculates  that  New  South  Wales  has  about  185  species. 
New  Zealand  about  172,  Queensland  about  101,  and  South 
Australia  about  100 ;  so  that  Victoria  seems  to  rank  highest  of 
the  colonies  in  the  number  of  its  mineral  species. 

I  have  to  thank  Mr.  G.  B.  Pritchard,  and  Mr.  T.  S.  Hall,  M.A., 
for  much  valuable  assistance  in  connection  with  this  paper ;  also 
Messrs.  A.  W.  Howitt,  F.G.S.,  O.  R  Rule,  late  of  the  Techno- 
logical Museum,  A.  Purdie,  of  Ballarat  School  of  Mines,  and 
D.  Clark,  of  Baimsdale  School  of  Mines,  for  advice,  suggestions, 
records,  etc.,  which  they  kindly  gave  me. 

.  List  of  Abbreviations. 

Bl.  1866      -       -     Rev.    Dr.    Bleasdale,   in   Official    Record    of 

Melbourne  Intercolonial  Exhibition,  1866: 
B.S.  1866    -       -     R.  Brough  Smyth,  in  Official  Record  of  Mel- 

l>ounie  Intercolonial  Exhibition,  1866. 
B.S.  1872    -       -     R.    Brough    Smyth,    in    Official    Record    of 

London  International  Exhibition,  1873,  Mel. 

bourne,  1872-3. 
B.S.  1861    -       -     R.  Brough  Smyth,  in  Catalogue  of  Victorian 

Exhibition,  1861,  with  prefatory  essays. 
CI.-       -       -       -     Donald   Clark,    B.C.K,  of   North   Gippsland 

School  of  Mines,  in   Report  of  Australasian 

Association  for  the  Advancement  of  Science, 

1892. 
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Clieai.  News       -     Cbemicnl  News. 

Geo.Sur.  J  sheet.     Geological  Survey  of  Victoria,  quurter  sheet. 

«.8.N.8.W.  -  Records  of  the  Geologicnl  Survey  of  New 
South  Wales. 

H.  -      -      -      •    A.  W.  Howitt,  F.G.8. 

H.  1896.  -  -  Notes  on  Diabase  and  Adjacent  Fomidtions 
of  the  Heathcote  District,  by  A.  W.  Howitt. 
published  ne  a  Special  Report  by  the  Depart- 
ment of  Minea,  Victoria,  1896. 

L.  1873.  -     Official  Record  of  the  Victorian  Court  of  the 

London  International  Exhibition,  1873. 

M.  1866.  -  ■  G.  H.  F.  Ulrich,  in  Official  Catalogue  of  the 
Mellioume  Iat«rcolonial  Exhibition,  1866. 

M.  1870.  •  ■  (1.  H.  F.  U"lrich's  "Contributions  t«  the 
Mineralogy  of  Victoria,"  in  Papers  presented 
to  Pariinment,  1870,  Second  Session,  Vol.  2  ; 
also  published  separately. 

M.B.     -       '       -     Reports  of  the  Department  of  Mines,  Victorin. 

fttH.  -       -     Miners'  Handbook,  issued  by  the  Department 

of  Mines,  Victoria,  1894. 

M.S.  Mineral  Statistics  published  by  the  Depart- 

ment of  Mines,  Victoria. 

M.R.F.  ■  Catalogue    of    Minerals,    Rocks  and    Fossils, 

collected  in  the  Colony  by  the  Mining  Depart- 
ment, 1866. 

N.M.  Catalogue  of  the  National  Museum,  Melbourne, 


R.A.M.S. 
Sel.  1861. 


Papers  presented  to  Parliament,  Victoria. 
Progress  Reports  of  the  Geological  Sur\ey  of 
Victoria. 

Proceedings  of  the  Royal  Society  of  Victoria. 
Mr.  A.  Purdie,  M.A.,  of    Ballarat  School    of 
Mines,  in  private  correspondence. 
Records  of  Australian  Museum,  Sydney. 
Dr.  A.  B.  Selwyn,  in  Catalogue  of  Victorian 
Exhibition,  1861,  with  prefatory  essays. 
The  cases  in  the  Technologicnl  Museum   Mel- 
bourne, or  in  the  Catalogue  of  the  same,  1894. 
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T.S.H.  -       -       -     T.  S.  Hall,  M.A.,  in  Proceedings  of  the  Royal 

Society,  Victoria,  1895. 

Tra.  R.S.  Vic.    -     Transactions  of  the  Royal  Society  of  Victoria. 

Trs.  R.S.S.A.     •     Transactions  of  the  Royal  Society  of  South 

Australin. 

V.  1873.      -       -     Official  Catalogue  of  the  Victorian  Exhibits  at 

the  Vienna  Exhibition,  1873,  bound  with 
Official  Record  of  the  London  International 
Exhibition,  1873,  Melbourne,  1872-3. 


AcTiNOLiTB. — Near  Heathcote,  in  diabase  rocks  (H.  1896). 
Adamantinb  Spar  (Hair-brown  Sapphire). — Blue  Mountain  and 

Beechworth  districts,  washed  grains  in   the  gold-drifts. 

(M.  1866).     Momington  (T.  M.). 
Adularia. — Reid's  Creek,  Beechworth,  small  pieces   in   druses 

(M  1866). 
Agalmatolite. — Keilor  Plains,  nodules  in  basalt.     (Sel.  1861). 

Keilor  and  Gisbome,  in  basalt  (M.  1866). 
Agate. — Beechworth    creeks ;    Yarra   basin  ;    several   parts  of 

Gippsland  ;  Murray  River  nenr  Wodonga,  very  frequent. 

Banded  varieties,  ^^ Fortificatiofi  Aga'ty^  ^^ Landscape y' 

and  ^^  Moss  Agate^^  are  not  rare.     Cape  Otway  Coast 

(M.  1866).     Near  Berwick  ;  near  Dandenong  (M.  1870). 

Yarra  Ranges  (B.S.  1866).     Beenak  (P.  1883).     War- 

burton  (P.  1891).     Boggy  Creek  ;  Baldhill,  with  crystals 

of  quartz  interlaced  (CI. ).    Koroit  Creek  (T. M.).    Avoca  ; 

Chiltern  ;    Mouth  of  Gellibrand  River  ;    Lake  Cooper  ; 

Sassafras  Creek  (P.R.  Vol.  3).     Woori  Yaloak  Creek 

(V.  1873).     Near  Kilniore  (Geo.  Sur.  fsheet  4  N.W.). 
Albin  (variety  of  apophyllite). — Harcourt  granite  quarries,  in 

druses  (T.S.H.). 
Albitb. — Blacksmith's   Gully    Reef,  Fryerstown,  in    veins   and 

druses  of  fine  crystals  (analysis  of  this  felspar  by  G.  S. 

Wood  in  National  Museum  Catalogue,  1868);  Eaglehawk 

Reef,  Maldon;  Tarilta,  in  a  syenitic  rock  (M.  1866). 

Kyneton   (Sel.    1861).       Cape    Woolomai    (P.    1878). 

Francis  Ormond ;  Garfield ;  Crown  Nimrod  ;  Coomb's 


Uullj';  and  other  niitiea  in  the  Ctstlemnine  Divtrlot 
(T.S.H)-  "  The  feUpftr of  *  very  siliciou*  grwiit*,  with 
a  vein  of  c<u8il«rit«,  near  Be«chwonh.  Appears  to  be 
alliit*"  (P.  1870).  Bentligo(P.R.  Vol.  3).  Ne*r  Heath - 
cote,  in  diabase  rocks  (H.  1890). 

AniASniTE.— Ovens  ;  Bnlldrat  (Bl.  Tre.  R8.  Vio.,  1865-6). 

Allophane. — "Tlie  partly  decomposed  hasalta  tind  the  clays  of 
the  gold-drifts,  and  the  fossiltferoae  tei'tiaries  around  the 
coast,  are  genemlly  very  rich  in  nodules  and  veins  of 
nniorpfaous  silicates  of  alumina  and  magnesia,  of  i 
(.'ertain,  i.e.,  variuble,  composition  ;  speciniens  reseniblj 
nllophane,  halloysite,  meeraehnuDi,  Jic,  have  been  found 
at  many  place*  {M.  1806).  Hampsliire  Keef,  Golden 
Puint^  formH  kernels  in  a  loose  sugary  mineral  in  i 
cnpa  of  tilt!  reef.  The  loose  sugary  minemi  is  prohably 
A  variety  of  allophAne  (JI.  1870).  Pleasant  Crcpk  ; 
gtrathloddon  (P.R  Vol.  3). 

Aldsitb.— Near  Magnet  Hill,  Uisbome,  jiodules  and  crusts  in  a 
baenlt  qunrry  (M.  1866).  Sunliury  in  bUcIc  pyritom 
shnlee  (N.M.),  Gisbome  and  elsewherp  on  the  jjoldti elds 
(U.S.  1872). 

Ali-S-o<ik?J.  — liiirker's  Cieek  slate  '|Uarrie3  near  Ciistleiiuine,  (is 
a  thick  efflorescence  (T.S.H.). 

Ahbtiiyst,  or  AHKTHVSTiNft  QuARTZ.— Beechwortli  district,  in 
the  drifts,  or  in  the  veins  traversing  granite;  Bradford 
Lead,  Maldon,  in  the  drifts.  "  The  light  colour  of  the 
Iktahlon  specimens  makes  the  designation  '  Rose  Quartz ' 
more  applicable"  (M.  1866).  Chiltern,  druse  cavities 
in  granite  (T.M.).  Bendigo;  Dnton  ;  Upper  Ynrra  ; 
Yackandandfth  (P.R.  Vol.  3). 

Amethyst,  or  Orikstai  Ahktiiyst  (Corundum). — Pakenham 
(M.  1870).  This  specimen  was  a  hexagonal  prism  with 
rhomlwhedral  planes  (N.M.).  Beechworth  ;  Dandenong; 
Stookyard  Creek  (P.R.  Vol.  3).  White  amethyst  at 
Beechworth  (Bl.  Trs.  R.S,  Vict.  1865-6). 

Amphibole.— See  hornblendt. 

Analcitb. — Phillip  Island,  in  amygdaloidal  basalt  (M.  1866). 
Phillip  Island,  in  regular  trnpezohedrons  in  older  basalt 
(N.M.).  Chambers'  quarry,  Richmond,  as  Irapezohe- 
drons  (M.  ltS70).     Flinders  (T.M.). 
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Anatabe. — Latrobe  River,  Gippsiand,  in  the  tin  sand  (P.  1874). 
Beechworth  (L.  1873,  p.  199). 

Andalusite. — Tongio  West^  Swift's  Creek,  Gippsiand^  the  first 
discovered  in  Victoria  (P.  1878).  Upper  Murray; 
Maldon,  crystals  in  granite  (T.M.)  Ararat;  Inglewood; 
Pyrenees  (P.R.  Vol.  3).  Chiastolitt  is  recorded  from 
near  Geelong  (T.M.)  Silicate  of  alumina^  Amherst 
(V.  1873). 

Andbsine. — Near  Heathoote,  in  diabase  rocks  (H.  1896). 

Anglesite.— Wilson's  Reef,  St.  Amaud  ;  Glen  Dhu  Reef,  Lands- 
borough,  sparingly  in  small,  rather  imperfect  crystals 
in  cavities  (M.  1866).  In  the  mineral  veins  throughout 
the  colony  (B.S.  1866).  Buchan,  from  oxidised  galena 
(CI.).     Dargo  High  Plains  (P.  1872). 

Ankerite. — Phillip  Island,  in  okler  basalt  In  this  rock  there 
occur  narrow  veins  and  irregular  patches  of  a  dense, 
ligh^  greenish-yellow  mineral,  which  proved  on  analysis 
closely  related  to  ''ankerite''  (M.  1866). 

Antimony  (Native).— Maldon,  in  a  metamorphosed  vein  in 
Silurian  sandstone  (P.  1873).  Dunolly  (M.R.  1889). 
Near  Mansfield  (P.R.  Vol.  7).  Cashel,  near  Shepparton 
(T.M.). 

Apatite. — Dunolly,  light  greenish  grains  in  quartz  ;  Bass  Strait, 
an  impure  variety  in  nodular  concretions  is  sometimes 
found  in  the  guano  deposits  of  several  small  islands 
(M.  1866).  Phillip  Island,  crystals  in  older  basalt 
(T.M.).  Bruthen  Creek  ;  Dargo  basalts  ;  Taberraberra 
(CI.).  Eaglehawk  Reef,  Maldon  (P.  1875-6).  Maldon, 
with  calcite,  dolomite,  etc.  (P.  1875-6).  Near  Heath- 
cote,  in  diorite  and  diabase  rocks  (EL  1896).  Phosphate 
of  a  me  occurs  at  Beechworth  and  Dunolly  (P.R.  Vol.  3). 
Phosphate  of  time  with  silica  and  alumina  occurs  coating 
cavities  in  decomposed  basalt  at  Bruthen  Creek,  Gipps- 
iand (N.M.). 

Abagonite. — In  druses  of  radiating  acicular  crystals  in  the  newer 
pliocene  basalts  ;  near  Talbot ;  Taradale  ;  Daylesford, 
4S:c. ;  in  hollows  of  the  older  pliocene  gold-drifts ;  well 
developed  crystals  in  hollows  of  the  freshwater  limestone, 
at  Muckleford  Creek,  near  its  junction  with  the  Loddon 
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Kiver  ;  nodulee  in  thn  luLsnlt  of  Kyneton,  Malmsbury, 
aud  Tuiadale,  often  with  a  thin  glassy  cuntiiig  of  hyalite 
(M.  18()6).  Sunliury,  in  basalt;  Kilmor«,  in  boa&lt ; 
Richmond,  in  basalt ;  lliilliin  ;  Liale's  Heef,  Maldon,  on 
nietamorphic  sandittone  (N.M.).  Collingwood,  bnsalt 
qnarriM  (P.  1880).  Flinders  (T.M.)-  RidfloU's  Creek 
(P.  18S3).  Hustler's  Reef,  Bendigo  (P.  1878).  Phillip 
Island,  in  older  basalU  (P.  1877-8).  Ballarat,  in  basalt ; 
Bvodigo  \  near  Newstead  ;  Smythesdale  (T.M.).  Ararat ; 
Duiiolly  ;  Guildfoi-d  ;  Keilor  ;  Majorca  (P,R.  Vol.  3). 
Maude,  Moorabool  Valley  (Pr.  R.ti.  Vic,  1895,  p.  167. 
See  also  J-elieet  19  S.W.). 

Abobktinb  (liimellar  calcite).— German  Reef,  Maldon  (T.M.). 

AROESTiTE.^EU-newr  Reef,  More«'s  Creek,  willi  galena,  blende, 
arsf-nienl  pyrites,  and  golil  (M.  180l>)-  Rt.  Arnaud,  with 
Selena,  blende,  native  silver,  copper,  anf^le-site,  niiiuetite, 
sulphor,  ui^s  of  iron  and  of  manganese  {B,S.  1866). 
In  P.  1870,  Mr,  Newlxtry  repoi-ted,  "  No  pure  sulphide 
of  silver,  nn  n  distinct  mineral,  has  yet  been  found  in 
Victorio." 

AttSKKlATR  OF  Ibon. — See  PharmaefisidrriU. 

Absbnolitk. — Bethangn  (P.  1880). 

AsBOLiTE  (earthy  cobalt). — Cape  Patterson,  in  shrinkage  cracks 
of  older  volcanic  rocks  ;  Thomson  River  Copper  Mine  ; 
Yea  (B.S.  1872).  McKeniie's  diggings;  Ooulbum 
River(T.M).  Alexandra;  GlenDhu;  Merton  ;  Strath- 
loddon;  Tarrengower ;  Oippeiand  (P.  1868).  Little 
Dorrit  Reef,  Grant  (P.  1871).  Upper  Yarra  (P.  1876). 
Boggy  Creek;  Mount  Taylor;  Dargo  (C!.).  Costerfield; 
Crooked  River;  Dunolly ;  Griffith's  Point;  Maldon; 
Snowy  River  (P.R.  Vol.  3).  A  repoit  on  this  mineral 
by  Mr.  J.  C.  Newbery  is  in  the  Catalogue  of  the  National 
Museum,  Melbourne,  1868.     See  also  IfW. 

Abpiialt. — See  Bitiimtn. 

Abteria. — Beechworth,  grey  or  bluish-grey,  with  six-rayed  stars 
well  developed  (M.  1866).  Eldorado  ;  Ovens  (Trs.  R.S. 
Vic,  1865-6,  pp.  80  and  81).  A  green  star  sapphire 
from  Ovens  (Trs.  R.S.  Vic,  1865-6,  p.  79). 
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AuoiTB. — One  of  the  principal  constitutents  of  our  basalts; 
Mainisbury,  small,  black,  acicular  crystals  in  dolerite ; 
near  Black  Hill,  Kyneton,  imperfect  crystals  in  scoria- 
ceoas  lava.  "From  its  appearance,  cleavage,  &c,,  and 
the  result  of  a  quantitative  analysis  by  Mr.  J.  C. 
Newbery,  there  is  good  reason  to  suppose  that  the  dark 
green  component  of  the  greenstone  (diabase)  of  the 
Barrabool  Hills,  near  Oeelong,  is  augite"  (M.  1866). 
Foot  of  Mount  Wallan ;  near  Steglitz,  crystals  ;  Mount 
Hepburn,  in  basaltic  ash ;  west  side  of  Mount  Moorakyle 
(M.  1870).  Magnet  Hill ;  Mount  William  ;  Dargo  High 
Plain  ;  Turton's  Creek  (P.R.  Vol.  3).  Dargo,  in  dyke 
rock  (H.  in  Trs.  R.S.  Vic,  1887).  Near  Heathcote,  in 
diabase  (H.  1896). 

AcTOMOLiTE  (Variety  of  Spinel). — Ballarat;  Ovens  (Trs.  R.S. 
Vic,  1865-6). 

AxiNiTE. — Dookie  (T.M.). 

AzuRiTE. — Thompson  River  Copper  Mine,  Walhalla  ;  Steiglitz  ; 
Pyreeth  Creek ;  St.  Amaud ;  Glen  Dhu  Reef,  Lands- 
borough  ;  Nicholson's  Reef,  Castlemaine  (M.  1866).  Blue 
Mountain ;  Bendigo ;  Inglewood  ;  Dunolly  (B  S,  1866). 
Dedduck,  in  quartz  vein  (P.  1873).  Between  Koetong 
and  Bright  (P.  1875-6).  Bethan^a  (P.  1886).  Buchan  ; 
Wombat  Creek  (CI. ).  Mount  Korong ;  Lerderderg  River, 
in  slate  (T.M.).  Crooked  River  (P.R.  Vol.  3).  Car- 
bonate of  copper,  without  stating  which  kind,  has  been 
recorded  from  the  following  places  : — Bruthen  Creek ; 
Maldon;  Broken  River;  North  Gippsland  (P.  1868). 
Buchan ;  Livingstone  Creek ;  Snowy  River ;  Snowy 
Creek,  near  Omeo  ;  Nicholson  River  ;  Murindal  River 
(B.S.  1872).  Rodne/s  mine,  near  Ballarat  (P.  1873). 
Beaufort ;  Blackwood  ;  Grampians  ;  Kingower  ;  Upper 
Murray  ;  Smythesdale  ;  Taradale  ;  Wongungarra  River 
(P.R.  Vol.  3). 

Balas  Ruby. — See  Spifte/ /^ufiy, 

Barite. — Swiper*s  Reef,  Maldon,  very  rare,  in  cracks  and  crevices 
of  the  quartz,  partly  in  crystals,  and  partly  in  drusy 
coatings  (M.  1866).  Devonshire  Mine,  Castlemaine, 
rare,  platy  crystals  in  quartz  (T.S.H.).     Maldon,  with 


76        PrwfeJiivjK  of  tfif  R-ifjnl  S-jcift;/  of  Victoria. 

hfiulni«li».  A  Bpoctnim  nnalyaia  by  Mr.  Kilery  showed 
ft  fnint  tmce  uf  strontU  (M.  I>«70).  DmMucIc,  vein  in 
Kranite  (P.  H73  ,  Kiuhmond,  in  Uumlt  (P.  1877-8). 
Woods  Point  (P.  1*81).  OiblHi  River,  containing 
gKlrtm  <ini]  eilvrr;  MitU  Mitta  (M.ll.  1884).  OmM 
(M,l{.  Iti87).  ilog^y  Crock,  UippsUnd,  in  vt^sicular 
ferromangajLese  -ire ;  Btidiaii  (CI.),  Baok  Creek ; 
Riii^wood;  DooIcib;  Upper  Murray  :  Phillip  T si arcI,  in 
older  bnaall  (T.M.).  Alexandra;  Bseuli worth  ;  Fitzroy 
Rnn«e;  Murindul  Hiver ;  Bnowy  KivBr  ;  Tul.but  (P,H. 
Vol  3).     U«long(L  1873).     SC.  Ainaud?  (M.R.F.). 

BARKtvtTE. — Beechworth  district  (M.  186C), 

Babvta  Carbojiatb.  — See  wilheriu. 

Basanitk. — Hettt.-liwortli  C'rMtlcB,  in  driftx  ;  Cape  Otwny  const, 
ni^ar  Upllibrond  Uivr.r,  a  pobbia  deposit ;  Joyce's  Cre^, 
Donr  New8te«d  ;  near  WicklifFe,  veins  in  Silurian  rooIcH 
(M,  1860).  Mansfield  (P.  1887).  Heathcot«  ;  Mount 
SCiively;  Ararat;  Luddon  River,  near  Mnldgn  (T.M.). 
Turton's  Crwk  (P.R.  Vol.  3)      Wallmlja  (P.R.  Vol.  4). 

Bastitb. — Near  Healhcot*,  in  dialidse  nicka  (H.  1806). 

Beryl.— Pilot  Orwk  (P.  1878).  Dargo  River;  Dry  Creek; 
Mansfield  {P.B.  Vol.  3). 

Bbudantitk. — Port  Phillip  Company's  Mine,  Clun«  (F.  R. 
Vol.  3). 

BiNDHEiMiTG. — Murindal,  Uippsland  (Pr.  R.S.  Vic,  Vol.  16, 
1880,  p.  145). 

BlNHiTE.— Wombat  Creek  (CI.). 

BtOTiTB. — Eureka  Reef,  Castleniaine,  large  hexagonal  plat«8  in  a 
biiBaltic  dyke;  Castle  Reef,  silvery  white  in  diorite 
porphyry ;  the  mica  at  Raspberry  Creek,  Woods  Point, 
may  also  belong  xa  this  species  (M.  1866).  Harcourt, 
in  A  dyke ;  Burn's  Reef,  near  Castleniaine,  in  a  dyke ; 
Mount  Alexander,  in  granite  (T.S.H.).  Mount  Taylor, 
in  quartz  porphyries;  Marengo  Creek  (CI.)  Fiddler's 
Reef,  Forest  Creek,  in  a  decomposed  basalt  dyke  (N.M.). 
Phillip  Island,  in  older  basalt  (T.M.).  Sultan  Mine, 
Blackwood  (P.R.  Vol.  3).  Near  Heathcote,  in  granite 
(H.  1896). 


Locality  Lid  of  Afine)^^  from   Victoria.  77 

BiSMiTE. — Maidon;  Wombat  Creek  (P.  1868).  Omeo  district, 
rolled  fragments  (P.  1874).  A  mixture  of  the  oxide  and 
carbonate  of  bismuth  is  found  in  the  Beechworth  creeks, 
associated  with  tin  sand  (P.  1872).  Snowy  Creek 
P.  R.  Vol.  3). 

Bismuth. — Wombat  Creek,  Omeo  ;  Upper  Yarra ;  Ramshom 
GuUj,  in  irregularly-shaped  pieces  of  a  few  dwts.  to  1  lb. 
in  weight ;  Kingower  (M.  1866).  Linton's,  quite  pure, 
from  quartz  reef  (B.S.  1872).  Crossover,  Gippsland 
(T.M.).  Beds  of  streams  in  Omeo  district  (P.  1874). 
Beechworth  (M.  1870).  Snowy  Creek,  a  specimen 
coated  with  oxide  and  carbonate  of  bismuth,  and 
ferruginous  clay  (P.  1875-6).  Wilson's  Reef,  St. 
Arnaud  (P.  1884).  Maidon  (P.  1877-8).  Dandenong  ; 
Costerfield  (P.R.  Vol.  3). 

BiSMUTHiNiTE  (Blsmuth  glance). — Linton's,  with  native  bismuth, 
etc.,  in  scaly,  slender,  prismatic  crystals  of  fibrous  or 
foliated  structure  (M.  1870).  Wombat  Creek  ;  Baldhill 
Creek,  Gippsland  (CI.).  Beechworth  (T.M.).  Maidon, 
in  quartz,  with  gold  and  maldonite  (P  1675-6).  Near 
Linton's,  in  a  quartz  reef  (P.  1870). 

BiSMUTHiTE  (carbonate  of  bismuth). — Tin-Kettle  Lead,  Ramshorn 
Gully ;  Sandy  Creek,  Maidon ;  also  reported  from 
Kingower  (M.  1866).  Linton's ;  Beechworth  (M.  1870). 
Clunes;  Maidon  (KM.).  Wombat  Creek  (P.  1868). 
Bern  River  (Combying  Creek),  Gippsland  (P.  1874). 
Bismuth  carbonate  also  recorded  from  Omeo  district 
(P.  1874).  Snowy  Creek  (M.H.).  An  analysis  by  Mr. 
J.  C.  Newbery  is  in  the  Catalogue  of  the  National 
Museum,  1868. 

Bitter  Spar. — See  dolomite. 

Bitumen. — Specimens  found  in  Western  Port  and  Portland 
districts ;  Grampians,  and  Pyrenees,  a  peculiar  kind  in 
small  caverns  and  on  ledges  of  rock  (M.  1866).  See 
note  on  this  in  Catalogue  National  Museum,  1868,  p.  90. 
Cowwarr  (M.R.  1890).  Near  Bridgewater  (M.R.  1889). 
Traralgon  (P.R.  Vol.  7).     Coal  Creek  (N.M.). 

Blbischwbif  (See  galena).     Buchan  (P.R.,  VoL  3). 

Boo  IRON  ORE. — See  limonitt. 
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BoBNlTE. — ThompBon  River  C»>pper  Mine,  iliatribated  tfarougli 
the  copper  pyrites  (M.  1866).  Buclian,  with  ehalco- 
pyrite  (CI.).  Ballarat,  gQlil-drifta ;  Mclvor  gold -d rifts  ; 
SteiglitE;  Bethau^'a;  Ooslerfielil  (M.  H.). 

BOULANGERITB. — Bnllnmt,  in  ijunrtz  reef,  with  chaknpyrite  ami 
gold  (Ai.  18G6).  Blackwood,  with  pyrite,  gnleno,  and 
nnttiiiOny  (P.  1870).  Swift's  Creek,  with  pyrites  (P. 
1879-80).     Snowy  Cr*ek  ;  St«iKUtE  (P.  R.,  Vol,  3), 

Bourn  ON  tTE. — Ballamt ;  St  Amuud  ;  Steiglitx,  t^tc.,  6ne)y  iiii- 
pre;^nated  in  »nuio  of  the  if  uartx  reefs  ;  Oost«rliolil  niiti- 
tiioiiyrepf,  incryalnUiiie  gmiiiM,  uppwrontly  very  r(ire(M. 
186C).  Walhftlla  (P.  1873).  Heathcote,  nt  the  head 
of  Uohlen  Gully  (T.M.).  North  (JippsWid,  with  gold 
(P.  1873).     Wallaii  (P.R.  Vol  3). 

Brookitb. — Bflw  Baw  diggings,  in  qunrtit  (M.  1866).  tSteiglitK ; 
Mount  Oreenock  leiwl  (M.  1870).  Latrobe  River,  in 
tin  sand  (P.  1874).  Yarro  Flats  (T.M.).  Broadford 
(M.R.  1889).     Beeehwortli  (P.R.  Vol.  3). 

HHOWM     HEMATITK,     BItOWM     IRON     OKK,     OM     BROWN      OCURB.  —  In 

tertiary  rocks  around  the  coiiat,  and  »ccasioimlly  in 
hollows  of  quartu  reefs  (M.  1866).     See  /imonite. 

BrOWK  Spar  (fcri-uginous  dolomite).  — lipn<lig„  and  Wnlhalla,  iii 
quartz  (B.S.  1872).  Woods  Point  (M.  1870).  Beech- 
worth  (  Clunea ;  Mount  Timbertop  (P.R.  Vol.  3). 
Gaffney's  Creek  ;  Jameson  (L.  1S73).     See  dolomite. 

Brvbhitb. — SkiptOQ  Caves,  near  Ballarat,  in  guano  deposits 
(P.  1878). 

BucHOLZiTB. — Moroka  Valley,  Gippsland,  in  granite  (M.  1866). 
Swift's  Creek  (P.  1878).     Heefibrolile. 

Caciiolonh.— Stawell  (P.R,  Vol.  3). 

Cadmium, — St  Arnaud,  with  silver  and  sphalerite  (P.  1873). 
Bruthen  Creek  ;  Coetertield  (P.R,  Vol  3). 

Caisnoorh. — Beechworth  ;  Tarrengower  ;  Upper  Yarm  ;  in 
quartz  veins  travetving  granite,  and  in  the  drifts 
(M,  1866).  Ovens  (SeL  1861).  Maldon  (M.  1870). 
County  Evelyn  (P.  1877-8).  Gibraltar  diggings,  near 
Berlin  (P.  1878).  Castlemaine  (T.M.).  Gippsland 
(P.R.  Vol.  3).  Smoky  quartz  ia  also  recorded  from 
Harcourt  granite  quarries  (T.S.H.). 
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Calcitb. — On  the  goldfields  of  Victoria;  Maldon,  crystals  in 
druses  in  qaartz ;  Malmsbary,  in  basalt  with  chabazito ; 
Phillip  Island,  in  basalt;  Muckleford  Creek,  in  fresh- 
water limestone ;  Barrabool  Hills ;  Cape  Otway ; 
Western  Port ;  Traralgon ;  Geelon^,  in  drift  beds 
(M.  1866).  Ararat ;  Richmond  ;  and  Clunes,  in  basalt ; 
Moe's  Swamp  (M.  1870).  Buchan,  in  limestone;  Wom- 
bat Creek  with  galena;  Bindi,  in  limestone,  and  as 
marble;  Tambo;  Nicholson  River;  Bairnsdale  (CI.). 
Ajax  Mine,  Castlemaine,  rhombohedral  and  massive; 
Wattle  Gully,  crystals  (T.S.H.).  Geelong,  in  limestone ; 
Guildford  and  Keilor,  in  basalt ;  Preston  Vale,  in 
granite;  Kyneton  (N.M.).  Walhalla  (B.S.  1872). 
Maldon  (P.  1875-6).  Colling  wood,  in  basalt ;  Riddell's 
Creek  (ferro-^aidte) ;  Pentridge  (T.M.).  Jan  Juc ; 
Curdie's  River  (P.  1884).  Bendigo  (P.R.  Vol.  7). 
Ballarat  (M.R.  1889).  Near  Lome  (M.R.  1890). 
Warrnambool  (Pr.  R.8.  1891,  p.  95).  Charlotte  Plains 
(P.  1891)  Chetwynd,  in  older  basalt ;  Collingwood,  as 
rock  milk;  Maldon,  as  Argentine;  Western  Port; 
Flinders,  in  basalt ;  Momington ;  Campaspe  River ; 
Gippsland  Lakes  ;  Dookie  ;  Hey  wood  ;  Lily  dale  (T.M.). 
Generally  distributed  (Sel.  1861).  Running  Creek 
(P.R.  Vol.  5).  Brunswick  quarries  (P.R.  Vol.  6). 
Clunes  ;  Moyston ;  Beudigo  ;  Woods  Point ;  Tyers 
River;  Waratah  Bay  (P.R.  Vol.  3).  Near  Heathcote, 
in  diabase  rocks  (H.  1896).  Caic-sinter  is  recorded 
from  Gippsland  (P.  1887),  and  Collingwood,  in  basalt 
(T.M.). 

Carbonate  of  Soda  (anhydrous). — Lai  Lai  (P.  1885). 

Carkblian. — Sparingly  as  small  pebbles  in  drifts  of  the  Beech- 
worth  creeks;  Yarra  Basin;  several  parts  of  Gippsland; 
Murray  River,  near  Wodonga  (M.  1866).  Woori 
Yaloak  Creek  (V.  1873). 

Cassitbrits. — Omeo  district,  in  the  creeks ;  tributaries  of  the 
Yarra  River ;  Latrobe  River ;  Thompson  River ; 
Gullies  in  the  Strathbogie  Ranges ;  Taradale ;  many 
places  in  Gippsland  (M.  1866).  Eldorado ;  Woolshed  ; 
Sebastopol ;  and  other  places  in  the  Beechworth  district; 
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t)vcTiiE  ;  Little  Yarra  liasiii,  with  tituniferous  iron  sand  ; 
Cttpe  Otway  district ;  Tttrwin  Hirer  ;  Crossover  Creek, 
Uip{tslum]  ;  near  Dnyleaford  ;  uenr  Culikc ;  Chilteni ; 
Codgewn  Creek  ;  otb«r  ci-eeka  running  into  the  Murniy 
iilver  (B.S.  1872).  Tndigo  Creek,  as  black  sand 
(P,  1869).  Koetong  Crwk  ;  other  creeka  rising  in  the 
Bitmo  rung(«;  Tarnin  Creek;  Upper  Murray;  many 
districts  in  North-Eastern  Victoria  and  Gippelund  (P. 
1(^73)  Mount  Fatigue ;  Maustiekl ;  liurriiwh  Creek  ; 
Muddy  Creek,  South  Gippsland ;  Bright  (P.  1S74). 
Fmnklin  Kiver  ;  Stockyard  Creek  (P.  lt*7ri-.e).  Trar&l- 
goii  Creek  (P.  1876).  McCi-ae's  Creek;  SUty  Creek, 
Gippalnnd  (P.  1877-8).  Morwelt  River  (P.  1878). 
Basb  Hiver  district  (P.  1881).  BeuHUJbra  (T.M.). 
Talnuj!«tUi  Creek;  Pioneer  Creek;  Acheron  River; 
Mdni»hui7,  with  met«Uio  tin;  Bunyip  Creek  (P.  1882-3). 
6et»e(^  Brutheii  nod  Buchun  ;  Gembrook  (P.  1883), 
Mount  Bulla  ;  Neeriin  (P.  188i),  Weudoureo  (M.R. 
188»).  Agnes  Biver ;  8no*y  Creek  (M.K.  1890). 
Mount  Taylor  Creek  ;  Miiunt  Wills,  in  porphyritic 
dykes ;  creeks  flowing  into  Mitchell  River  (CI.), 
Islands  in  Bass  Straits;  Berwick;  Dry  Forest  Creek; 
Lerderdei-g  River  ;  Mount  Gnwar  ;  Myrtleford  Creek  ; 
Steiglitz ;  TangU  River  (P.R.  Vol.  3).  Pakenham  ; 
Possum  Hill  (PH.  Vol.  4),  Kiewa  River  (P.R.  Vol.  5). 
Beenak  ;  Bishop's  Creek  ;  Jingellic  ;  Black  Mountains 
(P.R.  Vol.  7). 

Cat's  Eve.— (?)  Beechworth  and  Yarra  basin  (M.  1866). 

Ceriuu  ph obph at r.— Strath bo^ie  Ranges;  Bethanga  ;  Gippsland 
(T.M.). 

Ceritsbite. — In  mineral  veins  throughout  the  colony  (B.S,  1866). 
St.  Amaud,  tolerably  abundant  in  the  silver  reefs  ; 
Nicholson's  Reef,  Castlemaine ;  Glen  Dhu  Reef,  Lands- 
borough  (M.  1866).  Linton's;  Maryborough;  Pleasant 
Creek  ;  Gippsland  (P.  1870).  Between  Koetong  and 
Bright,  with  carbonates  of  copper  (P.  1875-6).  Harriet- 
rille,  with  galena  (P.  1876).  Bethanga  (P.  1878). 
Swift's  Cr«ek  (P.  1880-1).  Murrindal  (T.M.).  Omeo, 
with   silver  and    phosphate    of    lead   (P.B.   VoL   7). 
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Wombat  Creek  ;  Dargo ;  Buchan ;  Snowy  River  (CL). 
Ararat;  Dargo  High  Plains;  Murray  River  (M.H.). 
Dry  Gully,  near  Mount  Livingstone  (Stirling  in  Trs. 
R.S.  S.A.,  1883-4). 

Cebvantite.  —  Costerfield  (M.  1866).  Heathcote  ;  Whroo  ; 
Anderson's  Creek ;  Rutherglen ;  Maryborough,  and 
other  places  (B.S.  1866).  Bacchus  Marsh  (P.  1873). 
Coniadai  Creek,  Ballan  (P.  1878).  Queenstown ; 
Dunolly ;  Maldon  (T.M.).  Ringwood ;  Costerfield, 
with  acicular  crystals  (M.  1870).  Beechworth  (P.R. 
Vol.  3).     See  also  Valentinife  and  Stiblitt, 

Chabasitb. — Pentland  Hills,  in  older  basalt;  near  Clunes,  in 
basalt ;  Malmsbury  (M.  1866).  Phillip  Island,  in 
older  basalt;  near  Frankston,  on  granitite  (P.  1868). 
Gippsland  (P.  1880).  Maldon  (P.  1882-3).  Tarragon, 
in  coal  (P.  1886).  Flinders  (T.M.).  Beechworth  (P.R. 
Vol.  3).  Brunswick  quarries  (P.R.  Vol.  6).  Ballan 
(M.R.F.). 

Chalcanthite  (Blue  Vitriol). — Thompson  River  Copper  Mine, 
sparingly  in  thin  searas  and  crystallizations  (M.  1866). 
Bethanga ;  Ringwood  (T.M.). 

Chalcedony. — Near  Keilor  and  Sunbury,  coating  cavities  in 
basalt,  tolerably  frequent ;  Phillip  Island,  nodules  and 
pebbles  on  the  shore;  Moroka  Valley,  Gippsland,  as 
geodes;  Spring  Creek,  Beechworth  (M.  1866).  Creeks 
of  Beechworth  district  (BL  1866).  Waratah  Bay  (P. 
1878).  Buchan  (CL).  Heathcote,  near  Police  Camp; 
Phillip  Island,  sometimes  with  cavities  containing  yellow 
carbonate  of  lime,  sometimes  with  empty  cavities,  some- 
times with  a  vein  of  quartz  running  through  it  (N.M.). 
Chiltem ;  Wallace's  Creek  :  Landsborough ;  Mitchell 
River ;  Richmond  ;  Tarra  Range  ;  Turton's  Creek  ; 
Waterhouse  Island  in  Bass  Strait ;  Bird  Rock  (P.R. 
Vol.  3).     Near  Berwick  ;  Avoca  (M.R.F.). 

Chalcocite  (Redruthite). — ^Thompson  River  Copper  Mine, 
small  veins  and  patches,  scales  and  grains  in  copper 
pyrites;  Steiglitz,  impregnated  in  the  rocks  (M.  1866). 
Wombat  Greek,  Gippsland  (CL).  Livingstone  Creek ; 
Buchan;    Snowy  Creek;     Snowy    River;     Nicholson 
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River ;  MurriiidaJ  Rtvw  ( B.S.  1S72).  B^ndigo  ;  CnstW 
niniuu  (8el.  1831).  Uilhc«rt  (M.H.).  Copprr  aul- 
phides,  without  atnliii^  whit-li  sort,  are  rworited  from 
Dnieo  (P,  1870)-  MiUdori ;  Brullien  Ci-eck  ;  Broken 
River;  Nortli  UippsUml  (P.  1868).  Benufort;  Bwiwb- 
woith  ;  iiluo  MuunUiii ;  BHglit )  Or<»is«ivor  Crewk  ; 
Hmthooto  (P.R,  Vol,  3). 

CHALOOpyRrTB. — TboinpBoti  River  Copper  Mino,  lUiwiivF,  in  veirw 
litii]  puteben  ;  In  luiiGt  uf  tlie  nuiiforouH  meCH  at  Ciuklle- 
tuniiici ;  Miildon  ;  Stei^lilx ;  Btiiidiftu ;  Bullitrnt ;  St. 
Aniimd,  ete.  (iM.  1»66).  Blue  Mourituin;  Inglewood  ; 
Duuolly;  Gippslund,  etc.  (B.8.  I86l)).  Howqua  River 
with  fjalenrt  (N.M.),  Dttrgo  High  Plnina  (P.  1872). 
(irtft'ney'a  Creek  ;  DedducV.  in  ijuarti  (P,  1873).  Cliarl- 
tmi  (P.  1875-6).  Belliaiigit,  with  cnrbunnteof  copper  (P. 
l«77-8).  Hartwurt,  on  granite  (P.  1S82-3).  Thouiaa- 
town;  lludgot,  Uippaland;  Ynrrnwongn  (P.K,  Vol.  7)- 
Brutheii ;  Buchnii ;  Deptford  ;  Wonilwt  Creek  ;  Omeo 
(CI).  Snowy  Creek  (P.R.  Vol.  G).  Majorca;  Cftth- 
tart;  Linton's  (M.H.).  Barks'a  Flat;  Murrindal 
RiN-er  (P.R.  Vol.  3),     Tonsio  W«t  (M.K.  IHfifi). 

Chalk, — South. west  w>rner  of    Victoria  (Pr.    U.S.    Vic,    lt*l 
p.  98). 

CuALYBiTE.— In  Bonie  of  the  reefs  at  Maklon  and  St.  Arnaud 
(M.  1866).  Corinella,  in  coal  shoft(N.M.).  Hawthorn 
Creek,  Tnngil,  earthy  (P.  16ttl).  Mirboo,  impure ; 
Fryerstown,  coated  with  oxide  of  iron  and  pyrites 
(M.R.  1884).  Jindivik  (P.  18S7),  ilitta  Mitta  River; 
BRllarat(M.R.  1889).  Daylesford  (P.  1889).  Wtirren- 
help,  concretionary  (P.  1891).  In  satin-coloured  masses 
with  patches  of  manganese  at  Bruthen;  tielantipy  ;  and 
Mount  Taylor  (CI.).  Barfold  ;  South  Clunea ;  TourisU' 
Creek  (T.M.).  Carbonate  of  iron  is  recorded  from 
Beechworth  ;  Buckland  River  ;  Gibbo  River  ;  Heatb- 
cote  ;  Port  Albert :  Bendigo  (P.R.  Vol.  3).  A  carbon- 
ate of  iron  and  mangunese  from  Moe  (P.  1880).  Clay, 
iron  ores  from  Avoca  (P.  1874).     See  also  Spharostderitt. 

Cbebt.— Iiancetield  District,  along  the  boundary  of  the  diorite 
greenstone  (M.  1866).     IJear  Heathcote  ;  Beechworth; 
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Murrindal  ;  near  Melbourne  (T.M.).  Dandenong 
Ranges ;  Kingower  ;  Mount  Disappointment ;  Upper 
Wannon  Falls  ;  Bendigo  (P.R.  Vol.  3).  Mount  Useful 
(M.R.F.). 

Chiastolite. — See  Andalusite. 

Chloride  of  Silver. — St.  Arnaud  (P.  1874).  Gift  Reef, 
Bethanga  (P.  1877-8).     Landsborough  (P.R.  Vol.  3). 

Chlorite. — Lady  Gully  Reef,  and  Wattle  Flat,  near  Castlemaine ; 
Fryerstown  ;  near  Yandoit,  on  the  top  of  a  high  range 
(M.  1866).  Long  Gully,  Bendigo  (P.  1884).  Mount 
Taylor,  in  porphyries  (CL).  Upper  Loddon,  coating 
imperfect  quartz  crystals  (T.S.H.).  Beech  worth ; 
Chiltem,  in  granite  (K  J.  Dunn  in  Trs.  R.S.  Vic, 
1874).  Snowy  River;  Talbot  (P.R.  VoL  3).  Near 
Heathcote,  in  diabase  rocks  (H.  1896).     See  Letuoxine, 

Chloropal  (Hyd.  SiL  of  iron). — Sunbury,  nodular  masses,  in 
decomposed  basalt  (N.M.).  Deep  Creek,  in  basalt ; 
Mount  Bullangarook,  in  basalt  (Sel.  1861).  Maldon 
(P.R.  VoL  3). 

Chrome  Ochre. — In  several  reefs  at  Heathcote ;  Strathloddon, 
eta  (M.  1866).  Pleasant  Creek  (M.  1870).  Gram- 
pians, near  Stawell  (P.  1874).  Buchan  (CL).  Beech- 
worth;  Benalla;  Wangaratta  (T.M.). 

Chromic  iron. — Heathcote,  in  quartz  reefs  and  quartzose  rocks ; 
Heathcote  Creek ;  Argyle  Gully,  as  tine  black  sand  ; 
Strathloddon  ;  RiddelFs  Creek  (M.  1866).  Stockyard 
Creek,  crystals  (B.S.  1872).  Franklin  River,  crystals  ; 
Creek  beds  at  Heathcote,  crystals  (P.  1871).  Near 
Corner  Inlet ;  tributaries  of  Latrobe  River,  dull  crystals 
(P.  1874).  North  Gippsland,  massive  (P.  1875-6). 
Baimsdale,  as  sand  (P.  1877-8).  Mansfield  (P.R.  VoL  7). 
Walhalla;  Stawell  (T.M.)  Beechworth ;  Benalla; 
Mount  Macedon ;  Mount  Wellington  (P.R.  Vol.  3). 
Delatite  River;  Howqua  River;  Turton's  Creek ;  Snowy 
River  (P.R.  Vol.  4). 

Chromium. — Costerfield  (P.R.  VoL  3). 

Chrysocolla. — Bloomfield*s  Gully,  Omeo,  impure,  in  vein  stuff 
(B.S.  1872).  Snowy  Creek  (P.R.  VoL  3).  Silicate  of 
copper  is  recorded  from  Dry  Creek,  neanr  Mount  Living- 
ston (Stirling,  in  Trs.  R.S.S.A.  VoL  7,  1883-4). 
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Ghbysolite. — See  Olivint. 

CfiitYBOPRASB. — Beechwort  1 1  district  (Bl.  Itl66).    Woolshed  Cretk  ; 

■  Bebaatopol  (Bl.  Ui  Trs.  R.S.  Vic,  18Gr)-6). 

■  CiiRVSOTiLE.— Mount  Tiinbertop  (P.R.  Vol.  3)- 
H              CiNNABAit. — See  Mercury. 

I  ClaTS.— Deep  Creek,  Bulk,  from  Heconi position  of  f;mnite  (B.S. 

H  1861).       Dunolly ;    iienr    Kyneton ;    otiier   plitcea   (M. 

B  lClf>(>).      Lnl   Lnl,  bed  thrre  feet  thick  ovorlying  lifnitv 

^^  (N.M.).       PrpHton  1    Uoroondnm :     nther    plticce    near 

^H  Melbounw,  suitable  for  brieks  and  pottery  :    Lilydale 

H  (B.S.  1872).     Sutton   BanKe  (Grange  rJ.A.A.)  (T.M.). 

H  SUwell,   suitatile   for  bricks   (M.B.    1890).     M  or  well  ; 

^H  Darlinieura,  suitnbln  for  eurth^nware  ;    Korkupemmul, 

^P  suitable  for  pottery;    Boolara  (M.K.    1^89).     Huntly, 

^B  auiUble  for  terra^'otu  (M.S.  1885).     Beaufort,  suitable 

^B  for  StafToniahire  war«  ;  Jackson's  Creek,  near  Sunbury, 

^B  infusible   cUy ;    netip  Smenton    (P.    1870).      Bendigo ; 

H  Oeelong  (P.    1871).     Nuuau-ading,  staiidK  the  tire  well 

H  (P.    187::!).     Stasv-ell  ;    Uawthoru,   suitable  for  bricks; 

^^  Moorabool    Riv-er,  suitnble  for  white   ware  (P.   1873). 

^^^^^  Moe;    Western    Port,   suitable  for    bricks   {P.    1874). 

—  Stmngffaya,  suitable  tor  ti'ockeiv  ;    Fyniisffird  i    Lauris- 

ton,  suitable  for  pottery  ;  Daylesford,  suitable  for  bricks 
and  tiles ;  Uaffney's  Creek,  could  be  made  into  paint 
(P.  1876).  Oippstand,  suitable  for  bath-brick  and  fire- 
brick (P.  1879-80).  Bethangft,  fire-clay  (P.  1882-3). 
Tarwin  River,  suitable  for  tiles,  earthenware,  and  while 
bricks  (P.  1883).  RiuRwood,  tire-clay  ;  Stawell,  fire- 
clay;  Malvern;  Orrong  Road,  Prahran  (P.  1884). 
Maldon  ;  Epsom  (P.  1885).  Frankston  (P.  1886). 
Yapeen  (P.  1887).  Rusliwortb  (P.  1889).  Foster, 
tire-clay  (P.  1890).  Ballaa  ;  Narracan  Valley,  fire-clay; 
Gordons,  fire-clay  (P.  1891).  Redesdale  (T.M.).  Foots- 
cray  ;  Western  Port ;  Cape  Patterson  ;  Bass  River  ; 
Bruthen  Creek  ;  Phillip  Island  ;  Wangaratta  ;  Mary- 
borough (P.  1868).  Baringhup;  Inglewood ;  Moe; 
Warburton ;  Woori  Yaloak  Creek ;  Upper  Yarra ; 
Brighton  ;  Northoote  (P.R.  Vol.  3).  See  also  fiillers' 
earth,  Hthomarge,  halloysite,  and  other  varieties  of  clay. 
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Clay  iron  orb.  — See  chalybite  and  spharosiderite. 

Coal,  brown  coal,  and  lignite. — Special  reports  on  the  coal- 
fields of  Victoria,  containing  very  much  useful  informa- 
tion, are  issued  from  time  to  time  by  the  Mines 
Department.  For  a  list  of  the  principal  localities  see 
M.H.,  p.  34. 

Cobalt. — See  asboiite, 

Coocolitb  (var.  of  augite). — In  basaltic  rocks  (SeL  1861). 
Oamperdown ;  Daylesford ;  Mount  Franklin  (P.R. 
Vol.  3). 

Colophonite  (Wine-yellow  garnet). — Ovens  (Bl.  in  Trs.  R.S 
Vic,  1865-6). 

CoLUMBiTE. — Maldon  (P.R.  Vol.  3). 

CoMPTONiTB. — See  Thofnsoniie. 

CoPALiNE. — Bass  River,  in  lignite  l:>ed8 ;  Goal  Creek,  not  in  situ 
(N.M.). 

CoPiAPiTE. — Near  Point  Addis,  in  tertiary  beds  (M.  1866). 
Spring  Creek,  near  Creelong,  probably  results  from  the 
decomposition  of  iron  pyrites  (N.M.),  analysis  by  Mr. 
R.  Daintree  in  Catalogue  of  National  Museum,  Mel- 
bourne, 1868.  Momington  (T.M.).  Castlemaine  (?), 
brownish  crusts  and  stains  on  spoil  and  pyrites  heaps 
(T.S.H.).  Basic  sulphat-e  of  iron  is  also  recorded  from 
Buninyong  with  iron-alum  (T.M.).  Angahook  (B.S. 
1872).     See  Melanterite, 

Copperas. — See  Melanterite, 

Copper  (native). — Thompson  River,  rounded  pieces  in  the  wash ; 
Thompson  River  Copper  Mine;  Wilson's  Reef,  St. 
Arnaud ;  Specimen  Gully,  Castlemaine,  thin  small 
scales ;  Steiglitz ;  Louisa  Ranges,  Crooked  River  (M. 
1866).  Rodney  Mine,  near  Ballarat,  filamentous; 
Malmsbury,  basalt  quarries,  small  grains  in  sphnrosi- 
derite  (B.S.  1872).  Thompson  River,  with  moss  copper 
<N.M.).  Clunes,  in  tertiary  drifte  (M.  1870).  Sebaa- 
topol  and  Egerton,  thin  strings  and  arborescent  forms 
in  Silurian  shales  (P.  1870),  see  note  by  Mr.  J.  C. 
Newbery  in  the  same  volume.  Bethanga,  in  quarts ; 
Richmond,  specks  on  basalt  (P.  1877-8).  Stawell; 
Blackwood  ;  Ballarat^  in  bed-rock  under  the  deep  leads 
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(p.  1871).  FootBcray,  n  waea  several  pounds  weight  in 
(I  Imwtit  iiuftrry  {P.  18T3).  Oreswiok  ;  Mitt«  llitta  ; 
Cooper's  Creek  (H.H-).  Avoca,  deep  lead ;  Beech- 
worth;  Landsborough  (P.R.  Vol.  3j.  Magpie,  near 
Bftlliinit,  amftli  specks,  throughout  the  quartz  (Pd,). 
Copper  pns,  without  nimiing  which  kind,  arc  recorded 
from  hetweeu  Snowy  River  and  Bendoc ;  (iruntte  FUt, 
Snowy  River  (P.  1871).  County  Miliewa ;  Spriofj 
Creek,  wear  Buchmi  <P.  1884).  You  Yangs  {P.K, 
Vol.  7).  On  a.  branch  of  the  WentwortU  River  (CI.). 
Costertield  and  Keathcote,  antimonJnl  ;  Braufnrt ; 
Bonaiig;  Brig  I  it ;  Mount  Wellington  (P,R.  Vol.  3). 

CoRUNDOM  (hlack), — Nenrly  all  our  gold  fields,  in  nenii-angular  or 
rounded  pieces  (M.  1866).  Cnliw  (P.  1871).  Phillip 
Island,  in  older  basalt  (P,  ltl77-8).  Analysis  in  Cata. 
logue  National  MuBeuin,  Melbourne,  186S  ;  Daylesforri  ; 
Benaila;  Mount  Blackwood  (T.M.).  Mansfield;  Dande- 
nong  (P.R.  Vol.  S). 

CovELLiiCK. — Stei{(Htx  and  I)unolly,  in  thi-  mefa  ;  Specimen  tiully 
Keef,  Castloniaiue ;  Uleii  Dhu  Reef,  Landaborougli ; 
Crooked  River,  thin  scaly  coatings  (M.  1866).  Scotch- 
man's Oully  Reef,  Castlemaine ;  Harcourt,  coating 
chalcopyrite  (T.S.H.).  Bendigo  {Sel.  1861).  Maldon 
(T.M.).     See  note  to  ChakocUt. 

Cuprite.— Thompson  River  Copper  Mine  (M.  1866).  Steiglitz 
(Sel.  1861).     Bethangft  (P.R.  Vol.  6). 

COPROPLUMBITK. — Costerfleld  antimony  reef,  small,  scale-like 
crystals,  very  rare  (M.  1866).     Mclvor  (Sel.  18C1). 

DAMorRiTE. — "  A  mineral  whose  characters  accord  well  with 
damourite  was  found  in  crystals  of  cairngorm  at  Brad- 
ford Lead,  MalHon"  (M.  1870).     See  Muscovite. 

Darmkc.ite  (species  of  iydianite).-^Ovena  district  (Bl.  in  Trs. 
R.S.  Vic.  1866). 

DiALLOoiTK. — Port  Phillip  Company's  Mine,  Clunea,  in  ci-evices 
and  cavities  of  the  reefs,  forming  cruets  oier  quartz  and 
psilomelane  (M.  1866).     See  Rhodochrosite. 

DiATOMACF.OL's  EARTH. — See  Infusorial  earth. 

Diamond. — In  the  creeks  of  the  Beechworth  district,  from  \  to 
2^  carats  (M.  1866).     One  of  17-64  carats  was  reported 
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in  1864  (RS.  1866).  North-East  Gippsland  ?  (Bl. 
1866).  Near  Bendigo?  (P.  1870).  Mansfield  (P.R. 
Vol.  3).  Toorobullnp,  25  miles  from  Benalla  ("  Argus," 
5th  May,  1896). 

DiTTMARiTR. — Skipton  Caves,  a  mineral  new  to  science  was 
recorded  under  this  name  by  Mr.  McI vor,  in  "  Chemical 
News,"  13th  May,  1889. 

Dolomite. — Maldon,  drusy  coatings  in  joints  of  metaraorphic 
sandstone;  Howqua  district,  massive  in  some  reefs 
(M.  1866).  Broadmeadows,  with  brown  hematite, 
under  the  basalt  (M.  1870).  For  analysis  see  M.  1870. 
Near  Ballan  (N.M.).  Ajax  and  Wattle  Gully  reefs, 
Castlemaine ;  a  white,  earthy  soft  substance,  con- 
sisting of  carbonates  of  lime  and  magnesia,  at  Barker's 
Creek  quarries ;  Castlemaine,  a  magnesian-lime  cement 
in  some  of  the  old  gravels  (T.S.H.).  Maldon,  with 
calcite,  vivianite,  apatite,  scheelite,  etc.  (F  1875-6). 
Fhillip  Island,  in  older  basalt,  pseudomorphs  after 
aragonite;  Mansfield  (P.  1877-8).  Waratah  Bay  (F. 
1878).  Toongabbie  (P.  1882-3).  Geelong  (F.  1885). 
Daylesfor.l  (P.  1889).  Ballarat  (M.R.  1889).  Bendigo 
(P.  1888).  Gatfney's  Creek;  Buchan;  Walhalla  (T.M.). 
Woods  Point ;  Beechworth  ;  Clunes ;  Harrow  ;  Mount 
Timbertop  (P.R  Vol.  3).  Loyola  (P.R.  Vol.  4).  B/ue 
dolomite  at  Woodford  (Bradford?  J. A. A.),  Victoria,  on 
vitreous  quartz  (G.S.  N.8.W.  Vol.  4,  p.  141).  Maldon 
(P.  1875-6).     See  also  Brown  Spar. 

Electrum. — Swift's  Creek,  Omeo  (CI.). 

Embolite. — The  silver  mines  at  St.  Arnaud,  in  cracks  and 
cavities  of  the  quartz  (M.  1866). 

Enhydros. — Beechworth  (P.  1875-6).  Read  the  following  papers 
on  enhydros:— A.  Liversidge,  in  R.A.M.S  Vol.  2,  No. 
3,  p.  35  ;  T.  Cooksey,  in  R.A.M.S.  Vol.  2,  No.  6,  p.  92 ; 
E.  J.  Dunn,  in  Trs.  R.S.  Vic,  1874;  and  G.  Foord,  in 
the  same  volume. 

Enstatite. — Buchan,  in  diabase  rock  (Howitt  in  Trs.  R.S.  Vic, 
Vol.  18).  Heathcote,  in  diabase  rock  (Catalogue  T.M. 
1894,  p.  33). 
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Epidijts  — N'uggetty  GuUv,  Talbot,  with  qiMrtz  and  flesh-coloured 
oithuclnse  ;  eoDth-east  ot  TiirilU,  dense  crystalline  rock, 
rare  form  (M.  1870).  AnalyKis  in  the  same  book. 
Nenr  Buchnn  (M.R.  1S89).  Dividing  Range,  Gipps- 
land  ;  Omeo  Rond,  GippsUnd,  vein  in  syenite  (T.M.). 
Snowy  River;  Dry  Hills.  Gipprinnd  (P.R  Vol.  3). 
Xear  HeAtl)cot«,  in  granite,  and  in  nltenxl  diabase 
rocks  (H.  1896).     Bno-wy  Bliiff(M.R.F.). 

BpbOmitk. — In  tertiftry,  mesoKoic,  Hnd  ailuriitn  rcvks  nenr  Ueelong; 
Bacchus  Marsh  ;  Cape  Otway,  etc,;  8now-fIako  etflores- 
cence§  in  ([UArtK  reefs  as  at  Clune« ;  MtOdun,  eto. 
(M.  18fiG).  ArgUH  Hill  Mine,  near  Cuatleiuaine, 
thick  incruetn,tion  in  old  drives  (T.S.H.).  Bendtgo ; 
Orowlflr"*  Creek  Ranges ;  SKiwell  (P.R.  Vol.  3). 

Ervbbscite. — See  Boruili:. 

Ebttjibitb  — D^irgo,  pe.ich-colour«l  cryataU  in  quarts  (CI.). 

EseosiTE  (Cinnamon  8t<inp).— Ovens  (Tr«.  K.8,  Vic,  ISM). 

Fahlerz. — See  Tttmhtdrite. 

Felhpar. — No  specieii  named,  t^wift's  Creek,  in  a  dyke  (M.S. 
1884).  L*I  L.il  (P.  1885).  Beechworth  (M.K,  1889). 
Glassy  felspar,  Daylesford,  in  basiilt  (M.S.  1887).  See 
nlso  ••rtk'Hinse,  olig-Hliiit.,  /abmdorile,  niid  other  species 
of  felspar. 

Ferro-calcite. — Bnrfold  Falls,  Campaspe  River,  in  basalt, 
(M-  1866).  Saltwater  River;  Mitchell's  Falls  (N.M.). 
Analysis  in  Catalc^ue  (N.M.  1868).  CoUingwood  (Trs. 
R.S.  Vic.  Vol.  16,  1880,  p.  144). 

FlBROLiTK. — Moroka  Valley,  Gippsland  ;  near  Beechworth,  in 
;^nite  (M.  1870).  Dandenong  Ranges ;  Northern 
Gippsland  (B.S.  1872).  Crooked  River  (CI.).  Swift's 
Cre<^k(P.  1878).  Geelong  ;  Gippslnnd  ;  Yackandondah 
(T.M.).  Dargo  River  (P.R.  Vol.  3).  For  analysis  see 
P.  1872. 

Flint. — Cape  Otway  coast ;  Wnrrnambool  coast;  Phillip  Island 
(N.M.)  Near  Dandenong  (M.  1870).  Portland  Bay; 
Flinders ;  Emerald  diggings ;  Bed  of  Yarra  (T.M.), 
Griffith's  Point  (P.R.  Vol.  3). 

Flos-fbrri. — Richmond  quarries,  lining  cavities  in  basalt  (N.M.). 
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Fluor-spar. — Near  Beechworth,  crystals  in  narrow  veins  and 
small  patches  in  brecciated  dyke  (M.  1870).  Eaglehawk 
Reef,  Maldon  (P.  1880-1).  Chiltem,  in  granite; 
Beech  worth,  in  gi'anite  (T.M.). 

FossiL-wooD. — See  nlicified  wood, 

Franklinitb. — Tambo  River  and  Nicholson  River,  in  black  sand 

(a). 

Fuller's  Earth. — Clifton  Springs,  near  Drysdale,  a  large  deposit 
(B.S.  1872).  Redesdale,  seams  of  silicate  of  alumina 
and  magnesia  under  stiff  clay,  might  be  used  as  fuller's 
earth  (N.M.).     Lilydale  (B.S.  1872). 

GALENA.^-Steiglitz ;  Castlemaine;  Bendigo;  Maryborough,  in 
quartz  reefs  (Sel.  1861).  Wilson's  Reef  and  Silver 
Reef,  St.  Amaud,  veins  and  patches ;  impregnated  in 
most,  perhaps  all,  auriferous  quartz  reefs  (M.  1866).  In 
the  mineral  veins  throughout  the  colony  (RS.  1866). 
Dargo  High  Plains,  with  cerussite,  chalcopyrite,  etc. ; 
Dedduck  River;  Snowy  River;  Chinaman's  Flat, 
Maryborough,  alloy  of  lead  and  gold ;  Eastern  Gipps- 
land,  auriferous  (RS.  1872).  Scotchman's  Gully, 
Castlemaine,  in  grains  (T.S.H«).  Wombat  Creek, 
crystals  and  massive;  Buchan,  crystals  and  granular; 
Swift's  Creek ;  Haunted  Stream ;  Dargo  (CL).  Rush- 
worth  (P.R  Vol.  7).  Moyston  ;  Pleasant  Creek  ;  Morse's 
Creek  ;  Yackandandah  ;  Maldon ;  Glen  Dhn  (P.  1868). 
Landsborough,  argentiferous ;  Blackwood ;  Linton's, 
said  to  be  near  a  bismuth  reef  (P.  1870).  Near  Percy- 
dale  (P.  1871).  Buchan  and  Comer  Inlet,  antimonial ; 
Dargo  River  (P.  1872).  Murrindal,  antimonial ;  Back 
Creek  (P.  1873).  Maldon  (P.  1874),  Harrietville, 
with  cerussite ;  Stockyard  Creek  (P.  1876).  Bethanga, 
argentiferous  (P.  1878).  Champion  Bay  (P.  1879-80). 
Bendoc  (P.  1884).  You  Yangs ;  Zulu  Creek  (M.R. 
1889).  Ararat ;  Avoca  ;  Beech  worth  ;  Berlin  ;  Chil- 
tern ;  Crooked  River ;  Gordons  ;  Kingower ;  Mount 
Useful ;  Omeo ;  Stawell ;  TamaguUa  ;  Murrindal  River; 
Comer  Inlet  (M.H.).  Blue  Mountain ;  Daylesford ; 
DunoUy ;  Gibbo  River ;  Pyrenees ;  Reedy  Creek ; 
Anderson's  Creek;  Donovan's  Creek ;  Kilmore;  Bendigo; 
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Snowy  Creek  ;  Sonbury ;  Thirty-mile  Creek  ;  Coster- 
fielil,  iintiniotiifil(P.H.  Vu).  3).  Cnsterton,  argentiferous; 
Buchan.  argentiferous  {M.R.  Il<fi6). 

UarSET, — Reid'a  Creek  ;  WooUlied  ;  Sebaatopol  ;  Eldorado  ;  in 
the  gold-drifts ;  Lon^wood,  iu  diorite  dyke ;  Lady 
Fmnktin  Mountain,  in  ouritic  dyke ;  Barnawarthn 
er*i'k(M.  1866).  Near  Lilydale  ;  head  of  Woori  Yaloak 
Oreek  (B.8.  ]»72).  Eoglehawk  Beef,  Maldon.  in  a 
diailage  dyke  (J.  Homsbv,  teste  T.S.H.).  Maldon,  in 
granite  (J.  Dennant,  teste  T.S.H,).  Hai-ciurt,  in 
granite  (T.8.H.).  Livingstone  Greek;  Mount  Taylor  ; 
Ci'eeks  at  Eastern  (iippsland  from  Mount  Taylor,  with 
menaccantte  (CI.)-  Bi-ndford  Lead,  Maldon,  in  riuarti  ; 
Hill's  Corner,  Baynton  (N-Sr.f  North-east  of  Berwick, 
in  tlw  Creeks  ;  Mount  Timl«rtop  (M.  1870).  Barker's 
Cret-b,  Castlemaine,  in  a  micii-Bchistlike  nwk,  tn  the 
gold-drift  (M.  186C).  Blackwood;  Dry  Creek  ;  near 
Manafield  ;  Ballamt  (P.  1870).  Bethanga  (P.  1881), 
Corner  Inlet  (P.  1876).  Mount  Buller  (P.  1877-8). 
Swift's  Creek,  in  granite  (P.  1878).  Buxton  (M.B. 
.^^.^  1669).     Benalla,  cryatale  of  green  garnet  in  felapatbic 

rock  (P.  1874).  Chiltern  ;  Euroa  ;  Mount  Korong; 
Rockpoint ;  Alexandra  ;  Kingower  ;  Lilydale  ;  Long- 
wood  ;  Sassafras  Creek  (P.R.  Vol.  3).  Howqua  River 
(P.R.  Vol.  4).  See  also  Esiomte,  Pyrofie,  ColopkoniU, 
etc.  "The  Victorian  garnets  seem  nil  to  be  alinandine" 
(Bl.  1866). 

Glaccokitp,.— Bnithen  (CI.).  Snowy  River  Bluflf(H.,  teste  CI.). 
Spring  Creek,  south  of  Geelong  (O.  B.  Pritchard  in 
"Remarks  on  the  Tertiaries  of  Australia,"  South 
Australian  School  of  Mines).  Oreen  earth  forms  a 
constituent  of  some  Af  the  basalts  (Catalogue  T.M. 
1894,  p.  44). 

OuELixiTE.— Phillip  Island,  in  basalt  (M.  1866).  Richmond,  in 
basalt  (Sel.  1861).     Flinders  (T.M). 

Gold. — For  a  list  of  localities,  and  for  modes  of  occurience,  see 
the  following  works,  which  furnish  full  particulars : — 
"Goldtielda  of  Victoria,"  by  R.  Brough  Symth.  Essay 
on  "Mining  and  Mineral  Statistics  of  Victoria,"  in  the 
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Official  Record  of  the  Intercolonial  Exhibition,  Mel- 
bourne, 1866.  "Miners'  Handbook,"  issued  by  the 
Mines  Department,  Melbourne.  A  tabular  record 
of  the  most  remarkable  specimens  will  be  found  in  the 
Catalogue  of  the  Victorian  Exhibition,  1861,  and  lists 
of  other  specimens,  found  since  that  date,  are  in  the 
"  Progress  Repofts  "  of  the  Geological  Survey.  A  list 
of  nuggets  and  large  masses  of  gold  found  in  situ  in 
reefs,  by  W.  Nicholas,  is  in  the  Report  and  Statistics  of 
the  Mining  Department  for  the  quarter  ending  30th 
September,  1890,  pp.  24-27. 

Grammatite. — Eaglehawk  Reef,  Maldon- (T.M.).     See  iremolite. 

Graphite. — Ovens  gold  fields  (Sel.  1861).  Blackwood  (?) ;  Reefs 
of  St.  Arnaud  and  Mount  Pleasant  districts,  shaly  sub- 
stance impregnated  with  carbonaceous  matter,  in  lumps 
and  casings ;  Golden  Point  Gutter,  Ballarat,  true 
graphite,  inferior  quality  (M.  1866).  Beech  worth  (Bl. 
in  Trs.  R.S.  Vic.  1866).  For  report  by  Mr.  J.  C. 
Newbery  on  sample  from  Ballarat,  see  M.S.  1875-6. 
Omeo  (M.S.  1885).  Mallee  (P.R.  Vol.  7).  Mount 
Wills  (CL).  Castlemaine  district,  impure,  coating  slates 
in  vicinity  of  quartz  reefs  (T.S.H.).  Daylesford  (T.AL). 
Upper  Murray  (P.R.  Vol.  3).  Dargo,  in  dyke  rock 
(H.  in  Trs.  R.S.  Vic,  1887). 

Guano. — Caves  at  Cape  Otway  (P.  1876).  For  analysis  by  Mr. 
Newbery  see  M.S.  1876.  Skipton  Caves;  Hamilton; 
Portland;  Warrnambool  ("Chem.  News,"  13th  May, 
1887). 

GuMBELiTE  (?).  —  Castlemaine  district,  replacing  graptolites 
(T.S.H.). 

Gypsum. — Abundant  in  thin  veins,  patches,  and  concretionary 
masses  in  the  tertiary  sandstones  and  clays  along  the 
coast  from  Jan  Juc  to  Point  Addis;  Cape  Otway 
district ;  tertiary  beds  all  over  the  Murray  basin ;  in 
the  saline  deposits  of  lakes  and  lagoons ;  raised  beaches 
and  swamps  near  the  sea,  as  Batman's  Swamp ;  Mount 
Consultation,  Castlemaine,  in  clays  overlying  the  gravels ; 
Sandy  Creek,  Tarrengower ;  Ballarat  deep  leads  ;  in  the 
Western  district  and  in  the  banks  of  the  Murray  River 
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cAsU  of  shell*  occur  cousieting  of  selemW  (M.  I86S). 
Moruington,  hi  blue  uUy ;  Spring  Plains,  in  bluish 
Hurface  clay  (M.  1870).  Dayleafard  (B.S.  Ift72).  Lake 
Tyers  (P.  1«76).  Kerajig  (P.  1878).  G«*loiig  (P. 
1879.80)-  Cambfwk  (P.  1S8-2-3).  Lake  Hindiaareh 
(JI.S,  lft83).  ElwuoU  Swamp,  St.  KiMa  (P.  1889). 
Lake  Bogu  (M.B.  1890).  Mount  Emu  Creek  (T.M.). 
Maryljonmgli  (P.H.  Vol.  7).  Barwon  Heads  ;  Korong  ; 
Quoeiiadiff;  Colliogwoo*!  baaalt  quarri(-s;  near  Port- 
laiul  (T.M.).  Alexandra ;  Bacchus  Marsh ;  Beecb- 
wurth;  Growler's  Greek;  Iiiglewiwd;  Luke  Coo  new  an-e : 
MooDee  Ponds ;  Salt,  Lakes ;  St.  Arnaud ;  Stawell ; 
Beiidigo  (P.H.  Vol.  3).     Korong  district  (M.R.F.). 

Halite. — See  Comman  Salt. 

H.^LLOTSiTE. — The  purtly-dftcoinposMl  basalts  and  the  clays  of 
the  Kold'^lriftA,  and  the  fowiliferous  t«rtiaries  around 
the  coast  generally,  contain  nodulnt  of  amorphous  sili- 
caMB,  some  of  them  reseinMiiig  halluysite  (M.  1866). 
Sur  Hill,  Woods  Point,  in  quarts  reins;  Energetic 
Heef,  Lauriston  ;  Alexandm,  in  quarte  rwfe  (M.  1670). 
Crossover,  Oippsland  (P.  1880).  Bwchworth  ;  North 
Melbourne,  from  older  twaalt ;  Wandin  Yaloak  (T.M.). 
Western  Port  Bay,  n  mineral  resembling  halloysite 
(Catalogue  T.M.,  1894). 

Hannavitb. — Skipton  Caves  and  near  Warrnambool,  in  guano 
deposits  (Chem.  News,  13th  May,  1887).  For  analysis, 
see  the  same  journal. 

Hematite.— Stony  Creek,  Western  Port;  Bennison's  Flat  (P. 
1874).  Wilson's  Promontory  (MS;  1875-6).  Snowy 
River  (P.  1876).  Mount  Willi,  Gippsland  (P.  1888). 
Mansfield  (M.R.  1889).  Gippsland  (T.H).  Nowa 
.^owa;  MountTaylor;  Livingstone  Creek  (CI.).  Dargo, 
in  dyke  rock  (H.  in  Trs.  R.S.  Vic,  1887).  R<d oxide  of 
iron  is  recorded  from  Bald  Hills  ;  Brighton  ;  Bruthen 
Ci-eek ;  Campaspe  River;  Cape  Kondknight;  Colac; 
Godfrey's  Creek  ;  Mac's  Creek ;  McDonald's  track  ; 
Pearl  Point ;  Woods  Point ;  Plenty  River  ;  Ringwood  ; 
Snowy  Creek  ;  Swan  Island  ;  Bonang  (P.R.  Vol.  3). 
See  also  specular  iron  and  red  oehre. 
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Hkbschellite. — Richmond  basalt  quarries,  double  hexagonal 
pyramids,  or  druses,  or  macles,  or  groups  (N.M.)  For 
analysis  see  M.  1870.  See  also  Mr.  Newbery's  report 
in  Catelogue  T.M.  1894.     Clunes  (P.R  VoL  3). 

Hetbbosite  (phosphate  of  iron  and  manganese). — Mount  Wills 
(T.M.). 

Heulanditk. — Tiverton  Reef,  Maldon,  drusy  coatings  in  joints  of 
the  quartz  (M.  1870).  Lisle's  Reef  and  Lennon's  Reef, 
Tarrengower,  in  crevices  and  joints  of  metamorphic 
sandstone  (M.  1866).  All  the  specimens  examined 
show  tabular  crystals  of  heavy  spar  (M.  1870).  Phillip 
Island,  in  older  basalt ;  Frankston,  on  granite  (P. 
1877^). 

Hornblende. — Anakies,  crystals  in  scoriaceous  basalt ;  Castle- 
maine,  in  basic  dyke ;  Mount  Alexander ;  Lancetield  ; 
Mclvor,  etc.,  in  granite  (M.  1866).  Beech  worth,  in  the 
tin  sands  (B.S.  1866).  Fiddler's  Reef,  Forest  Creek 
(N.M.).  Phillip  Island,  in  older  basalt ;  Eaglehawk 
Reef,  Maldon  (P.  1877-8).  Caniperdown;  Gippsland 
(T.M.).  Howqua  River;  Jameson  (M.R.  1884).  Dargo, 
in  igneous  rocks  (H.  in  Trs.  R.S.  Vic,  1887).  Wattle 
Gully ;  Bum's  Reef,  in  basic  dykes ;  Eaglehawk  Reef, 
Maldon,  a  green  variety  (T.S.H.).  Mount  Franklin 
(P.R.  Vol.  3).  Mount  Buller  (P.R.  Vol.  4).  For 
analysis  of  the  Anakies  specimen  see  Catalogue  N.M., 
1868.  Near  Heathcote,  in  granite,  diorite,  and  diabase 
rocks  (H.  1896). 

HoBNSTONE. — See  C/urf, 

Hyacinth. — Ballarat ;  near  Daylesford ;  Crooked  River ;  abund- 
ant on  nearly  all  the  gold-fields  (Bl.  1866).  Dandenong; 
Campaspe  River  near  Redesdale,  in  black  sand  in  the 
drift  resting  on  basalt  (N.M.).     See  Zircon. 

Hyalite. — Cavities  in  basalt  of  various  localities  (Sel.  1861). 
Malmsbury ;  Kyneton ;  Gisborne ;  Baringhup,  etc., 
drop-like  incrustations  in  basalt  cavities  (M.  1866). 
Kilmore,  coating  basalt  (N.M.).  Moe  (P.  1880). 
Collingwood  (P.  1889).  Gelantipy;  Omeo;  Mitchell 
River  (01.).  Near  G^long ;  Mount  Hepburn ;  basalt 
cavities  at  Learmonth  (T.M.).     Beech  worth  ;    Magnet 
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Hill,  Ba>-tiu>ti's)  Ml 
(P.R.  Vol.  3). 

HVBKATB  OF  AtL-MlSA.— ColerAiiie  (P.K.  V.,1.  4).     Aimlyiii. 
pa^  163  of  tumv  volume. 

Hyuhoxagne^ixk. — CullingwiMxl  bunalt  i|uniTies  (T.^I.), 

HvDRopiuSK.— Stftwell  (P.li,  Vol.  3). 

Ilmknitb.— Ynrni  hmdn,  wiili  Btretim  tin  (Bl.  ISflS).  Neiu- 
('itstlfiimiiiu,  fts  tilttok  sand  hi  tli«  ulluvin]  i]e]iiwits 
ilmiiiing  fnini  the  buMilt  (T.S.H,).  N<jur  HnuUicoCe,  tn 
diabase  rocks  (il.  1894).     Hw  litamferoiis  iron. 

ISVUSORIAL  EAiiXa.— (TiiiwliWi,  RaiidAuite,  Difttomaceous  unrlh). 
Tnlbut,  (i)un(l  in  nil  stAgvtj,  frutii  the  pure,  soft,  h 
white  ailicR  iiiintiiiiung  th«  well-known  infusorial  forms, 
to  luassea  ri'tieu'ibling  opal  And  chtvlcedony  (P,  1873). 
For  analyiiiB  see  P.  1872  and  M.S.  187fi-fi.  West 
MKllxmrno  8wmiip,  iriipure.  ulnycy  (P.  1878).  Middle 
Creek,  lladborough  (P.  1884).  Brunswick  (P.  1885). 
Lilliuur  (M,.a  1885).  Maryborough  (M.S.  1886). 
tiipjisliuul  (M.R.  188S).  CanipaapB  Rivur,  nuur  Bwtcs- 
(Ule,  ill  clay  in  the  gold-drift ;  Liincetield  ;  Sebastopol ; 
Auiherst  (T,M.),  Alexandra  ;  Dayleaford  (P.R.  Vol.  3). 
.See  piipei-  l>y  F,  -M.  K  rauae  in  Tra.  R.S,  Vic,  lfi87. 

lOLiTB. — Traawool,  graine  and  cryBtals  in  granite;  Maldon,  in 
pegmatite  (T.M.). 

Iridohmis'B. — Reported  froin  Yarrn  goldlields,  tine  steel-grey 
particles  in  "heavy  sand"  (M.  1866). 

Iron  (native). — Western  Port  district,  with  nickel,  in  masses  (B.S. 
1861).  Two  large  maiiBeB,  one  of  half  a  ton,  and  the 
other  alx>ut  four  tons  in  weight,  and  several  Bnioller 
pieces  wHre  found  in  the  neighbourhood  of  Cranbourne 
(M.  186G).  Langwarrin,  near  Frankston  (P.  1887). 
Smythesdale  (P.R.  Vol.  7).  Near  Daylesford  (M.R. 
1889).  In  the  basalU  of  Ballarat  (Liversidge,  in 
Minerals  of  New  South  Wales). 

Ibos  orbs. — Iron  ores,  without  naming  the  species,  are  recorded 
from  Castlemaine  and  fiendigo(fi.S.  1861).  Thompson 
River  (P.  1878).  Near  Bairnsdale  (P.  1881).  Good- 
man's Cr«ek  ;  Jau  Juc  (M.B.  1884).  Gnmtville  (M.S. 
1885).     Grampians  (M.S.  1886).     Ironstone  is  recorded 
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from  Glassy  Creek,  Western  Port  (P.  1878).  Brighton 
Beach  (P.  1880).  Mount  Egerton;  Otway  Forest; 
Junction  of  Bendigo  Creek  and  Back  Creek  (P.  1877-8). 
Clayey  and  arenaceous  ironstone  occurs  at  Avoca; 
Ballarat;  Buninyong;  Campaspe  River;  Cape  Road- 
knight  ;  Eddington ;  Frankston ;  Guildford ;  Little 
River ;  Loddon  Valley ;  Malmsbury ;  Mooroolbark 
River;  Mordialloc;  Murray  River;  Bendigo;  St. 
Amaud  ;  .Steiglitz ;  Sunbury  ;  Traralgon ;  Werribee 
River  (P.R.  Vol.  3).  Much  information  on  the  occur- 
rence of  iron  ores  will  be  found  in  M.  H.    See  limonite^  etc. 

IsERiNE. — "Generally  distributed "  (Sel.  1861).  See  titaniferous 
iron, 

Jamesonitb. — Maldon,  bunches  of  crystals  with  molybdenum 
in  quartz,  a  considerable  distance  from  the  antimony 
deposits  (P.  1878).  Buchan,  argentiferous  (P.  1883). 
Dargo ;    Murrindal  (CI.). 

Jargon. — See  Zircon, 

Jasper. — Gape  Otway  Coast,  near  Gellibrand  River,  common  as 
pebbles;  in  drifts  of  Yarra  basin  and  at  Beechwoi'th 
(M.  1866).  Common  along  the  western  sea  coast  and 
in  some  of  the  drifts;  Moroka  Valley  (N.M.).  Tarwin 
River  (P.  1878).  Briagolong ;  Mansfield  (P.  1887). 
Buchan  ;  Goulbum  River  ;  Koroit  Creek  ;  Murrindal ; 
Malmsbury ;  banded  variety  at  Beech  worth  (T.M.). 
Lake  Tyers ;  Snowy  River ;  Tarra  Range ;  Swan 
Island  (P.R.  Vol.  3).  Opal  jasper  from  the  basalt  at 
Riddeirs  Creek  ;  Sunbury  ;  Gelantipy  ;  Bullengarook 
(N.M.).  For  description  of  Sunbury  specimens  see 
N.M.     Near  Melbourne,  in  basalt  (Sel.  1861). 

Jet.— Lai  Lai  (P.R.  Vol.  3). 

Kaolin. — See  Clays, 

Kermbsite. — Morning  Star  Reef,  Woods  Point,  in  powdery 
coatings  and  crystals,  very  rai-e  (M.  1866).  Ring  wood 
(T.M.). 

Labradoritb. — Malmsbury,  in  porphyritic  dolerite;  Table  Hill, 
near  Guildford ;  Loddon  basaltic  outliers  generally  (M. 
1866).  Barrabool  Hills  (P.R.  Vol  3).  In  all  our 
labradorite  rocks,  diabase  and  gabbro  (Catalogue  T.M., 
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p.  32).  In  ncHrly  all  our  newer  and  older  IhumUs 
{Catilogue  T.M.,  pp.  34  and  40).  Ntrnr  Hwithcole,  in 
clUbii^  rocks  (H.  1896). 

LjtMPADiTE.— Worn  1  Kit  Creek,  black  eiirthy  miuses  (CI,). 

Lkad  and  Gold  Ai.lov.— Lfnidslwrough;  Mftrjrborougli  (P.R. 
Vol.  3). 

Lkaii  (nutivp). — Mount  Ureonock,  in  drifts ;  Avocit,  in  deep 
IcjkI,  small  quantities  (M.  1860).  Talbot,  in  the 
auriferous  ttrtiaries  (B.S.  1866).  Anderson's  Creek,  in 
([unrt^i  Linton's,  witli  copppr  and  /.ini.' (P.R.  Vol.  7). 
Miijorcft  (P.R.  Vol.  3). 

Lew  Ochbk. — Majorca  (P.B.  Vol.  S), 

Ledkrekite. — Richmond,  in  Itnaalt  (ISel,  IS61).     fjee  GmelimK. 

Lkuoopvrite.— Deptiord ;  Mount  Baldiiend;  Dar^n;  Omeo ; 
Wumbnt  Creek  (CI.). 

Leucoxihe, — Near  Heathcote,  in  diabase  rockii  (U.  X'^^d). 

LiosiTE. — See  note  under  CmF. 

LiuoKiTii. — Veins  and  oon  tret  ions  in  the  ailurian  roekn  of  all  tlu- 
gold-tieldH  geiiernlly ;  in  the  t«rtiary  rocbK  round  the 
sea  coast ;  in  veins  d(  quartz  reefs ;  as  a  cement  in 
auriferous  crinaloniernte.s  ;  Bacchus  Marsh  ;  Lake  Con- 
newarre ;  Batman's  Swamp ;  basaltic  plain  and  hill 
elopes  of  the  Loddon  Valley,  pea-like,  or  shot-like ; 
margin  of  the  Murray  basin;  valleys  of  Werribee, 
Lcxldon,  Little,  and  Campaspe  River»  (M.  1866).  St. 
Arnaud  (B.S.  1866),  Wattle  Gully,  pseudomorphs 
after  pyrites ;  Bolivia  Hill,  iridescent  him  on  rocks 
(T.S.H.),  Nicliolsoii  River;  Clifton  Creek;  Boggy 
Creek  ;  Itairnsdale ;  Buchan  ;  Omeo  (CI.).  Fascoe 
Vale;  neur  Lancetield;  Home  Creek;  Queensferi'y ; 
Western  Port;  South  Muckleford  (N.M.).  Moonee 
Ponds;  Mordialloc ;  Bmtlien  Creek  (P.  1868).  Lai 
Lai ;  wherever  decon)posed  basalt  exists ;  Seymour ; 
Steijjlits!  (P.  1873).  Bendigo;  Sebaatopol ;  Crossover 
Creek;  Stockyard  Creek;  Barwon  River  and  Heads 
(P.  1874).  Near  Nowatead,  lode  150  feet  wide ;  l>ayles- 
ford  ;  Traralgon  ;  lake  Tyers  ;  Wilson's  Promontory 
(M.S.  1875-6),  Snowy  River;  Whisky  Creek ;  Fryer's 
Creek ;    north-east  of  Victoria ;    Blackwood ;    Dande- 
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Dong;  Strath  Creek  (P.  1878).  Near  Gleumaggie  (P. 
1880-1).  Colac  (P.  1880).  Creswick  (P.  1881). 
Granya ;  Yarrawouga  (P.  1882-3;.  Near  Queenstown 
(P.  1884).  Jan  Juc  (P.  1885).  Wombat  Creek  (P. 
1886).  Mount  Bulla  (P.  1889).  Byaduc ;  Western 
District;  Alexandria  (M.S.  1885).  HeAthcot€  (M.S. 
188C).  Onieo,  iridescent  (M.S.  1887).  Bulla  Bulla 
(T.  M.).  Mansfield;  Myrtleford  ;  Warracknabeal ; 
Nagambie  ;  Merton  ;  Neereman  ;  Barrabool  ;  Gem- 
brook  ;  Warrnambool ;  Murroon  ;  Puebla,  iridescent ; 
Drouin  (M.R.  1889).  Yelloiv  ochre  from  Snowy  Creek  ; 
Blackwood  ;  Anderson's  Inlet ;  Tarwin  lliver ;  Bacchus 
Marsh;  Maldon  (P.  1874).  Gaffney's  Creek  (P.R. 
Vol.  4).  Oxide  of  iron  from  South  Wandin  (M.S. 
1887).  Rush  worth ;  Howqua;  Darlingford;  Moles- 
worth  (P.R.  Vol.  7).  Bro7vn  iron  ore  from  Axedale 
Ballarat  ;  Beech  worth  ;  Benalla  ;  Beauman's  Flat 
Berwick  ;  Charlton ;  Clunes ;  Coal  Creek  ;  Coleraine 
Frankston ;  Geelong ;  Goulburn  River ;  Grampians 
Huntly ;  Indigo ;  Lake  Lonsdale ;  Lintons ;  Malms 
bury ;  Mclntyre's  diggings ;  Royal  Park,  Melbourne 
Saltwater  River;  Mount  Black;  Mount  William 
Myer's  Creek  ;  Porcupine  Flat ;  Swan  Island ;  Tarwiji 
River ;  Wahgunyah ;  Warrandyte ;  Tarra  Range  (P.R. 
Vol.  3).     See  iron  ores. 

LiTHOMABGE. —  Beech worth  (B.S.  1872).  Anderson's  Creek  ; 
I^Iirboo  (P.R.  Vol.  7).     Stawell  (P.R.  Vol.  3). 

LoLLiNGiTE. — Nuggety  Reef,  Maldon  (P.R.  Vol.  3). 

Lydianstone,  Lydianite,  Lydite. — See  Basanite, 

Magnesite. — Bulla  Bulla,  in  Kaolin  deposits ;  Heathcote  ;  near 
Geelong,  in  tertiary  clays ;  Bacchus  Marsh  ;  Western 
Port  and  other  places;  banks  of  Loddon  River,  near 
Newstead,  pure ;  Hard  Hills,  near  junction  of  Loddon 
River  and  Jim  Crow  Creek  ;  near  Heathcote,  in  a  vein 
witli  Selwynite  (N.M.).  Many  places  in  the  Bendigo 
district  (P.  1871).  Strangways  and  other  places 
where  ICaolin  occurs  (B.S.  1872).  Steiglitz  and 
Fryerstown,  with  Kaolin  (P.  1874).  Colling  wood 
quarnes  (P.  1880).     Tamagulla  (P.  1885).     CanipbeU's 
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Creek;  Cnstleuiaioe ;  Beechworth  (P.  1886).  Ruah- 
wcrtli ;  (Ilenroy,  in  liiiealt  (P.  1889).  Charlotte  Plains  ; 
Hnynton  ;  Dunully  ;  Majorca  ;  Richniood  ;  GippsUnd 
(T.M.).  Kampfa  Gully,  Oastleinaine  (T.S.H.)  Maldon 
(J.  Homsby,  teste  T.S.H.).  Stawell  (P.R.  Vol.  3). 
Mngiiesium  carlMfunte  ntM»r  Healhtot«,  in  diabase  rocka 
(H.  1896). 

Maorbtiti:. — In  the  washing  stuff  of  tfao  gold  drifts,  abundant, 
grains  and  crystals  (H,  1860).  Home  Hill,  in  drift 
from  basalt ;  Baynton,  near  Maldon,  octahedrti 
hnsnlt,  exhibits  polarity  (N.M.).  Near  Daylesford ; 
Ballarat;  Bochan  (M,R.  1889).  Nowa  Nowa  (CI.). 
Dnrgo.  in  baaalt  (H.,  teste  01.).  Castlentaine,  in 
deposits  draining  from  basalt  (T.S.H.).  Magnetic  iron 
sand  from  Yarra  basin  (N.M.).  Beechworth  ;  Gipps- 
land  (P.  1870).  Giaborne ;  Lockwood  :  Kaugaroo 
Flat;  Flemington  ;  innny  creeks  in  the  colony  (P. 
1872).  Tarwin  Creek  (P.  1873).  Manafield  (M.S. 
1875-6).  BrothBu(P.  1881).  Crossover  Creek  ;  Western 
branch  of  Ynrra  River  (M.S.  1884).  Bonnng;  Brighton; 
Caiiipn-spe  Hiver  ;  Cudgewa  Ci-eek  ;  Cubic:  D^ndenoiig  ; 
Dai^o  High  Plain;  Koetong ;  Snowy  Creek;  Stony 
Creek  ;  Tarru  Tarra  (M.H.).  Bendigo  (P.R.  Vol  3). 
Near  Heathcote,  in  granite  and  diabase  rocks  (H. 
1896). 

Malachite.—  Thompson  River  Copper  Mine ;  Steiglitz  and  Pen- 
rith Creek,  in  cavities  of  the  reefs ;  St.  Arnaud,  in  the 
silver  reefs ;  Landsborough  ;  Nicholson  Reef,  Castle; 
niaine  (M.  1866).  Blue  Mountain;  Bendigo;  Inglewood; 
Dunolly  ;  Gippsland  (B.S.  1866).  Dwlduck,  in  quartr, 
vein;  Crooked  River  (P.  1873).  Between  Koetong  and 
Bright ;  Granite  Flat ;  Snowy  Creek,  in  quartz  (M.S. 
1875-6).  SnowyRiver;  Percy  dale  (M.S.  1886).  Mount 
Korong  (T.M.).  Dargo;  Buchan  (C.L.).  Scotchman's 
Gully,  near  Castlemaine,  small  earthy  patches  (T.S.H.). 
Bethanga  (M.H.). 

Maldoxite.— Nuggetty  Reef,  Maldon  (M.  1870).  Eaglehawk 
Reef,  Maldon,  in  the  quartz  lodes  (M.S.  1875-6).  For 
description  see  M.  1870. 
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Manganese. — Violet  Town,  in  quartz ;  Sunday  Creek  (P.R. 
Vol.  7).  Manganese  oxides,  without  stating  which 
kind,  are  recorded  from  Bairnsdale  (P.  1872).  Merton ; 
Yea;  Alexandra;  Ararat;  (P.  1868).  Golton  Golton, 
in  the  Grampians  (P.  1874).  Manganese  ores  irom  St. 
Arnaud,  with  silver  ores  (B.S.  1866).  Glunes ;  many 
parts  of  the  colony  (P.  1871).  Avoca,  with  tourmaline 
and  quartz  (P.  1876).  See  Mr.  Newbery's  report  in 
the  same  volume.  Costerfield  (P.  1878).  Jan  Juc ; 
Wallan  ;  Eltham  (P.  1885).  Sale  (M.R.  1887).  Moles- 
worth  ;  Walhalla;  Mansfield  (M.R.  1890).  Little 
Yarra  River  ;  Acheron  River  (P.R.  Vol.  7).  Kangaroo 
Ground,  a  vein  eighteen  inches  thick  (P.  1884). 
Mount  Brown  (M.R.  1889).  Manganese  conglomerate 
from  Majorca  (T.M.).  Black  manganese  ore  from  Beau- 
fort ;  Benalla ;  Cathcart ;  Chiltern  ;  Daylesford  ;  God- 
frey's Creek  ;  Griffith's  Point ;  Linton's ;  Mitchell 
River ;  Mount  Useful ;  Plenty  River ;  Bendigo ; 
Seymour ;  Skipton  ;  Strangways  ;  Stawell ;  Sunbury  ; 
Talbot ;  Lower  Tangil ;  Tarilta  ;  Tarra  Range  ;  Wan- 
dilligong ;  Warrandyte  (P.R.  Vol.  3). 

^Ianoanite. — Mount  Taylor,  Gippsland  (CI.). 

Mabcasitb. — Generally  distributed  (Sel.  1861).  Woodside,  Gipps- 
land (P.R.  Vol.  7).  Omeo  ;  Wombat  Creek,  Gippsland 
(CI.).     Lome(T.M.). 

Meerschaum. — See  AUophane. 

Melaconite. — Thompson  River  Copper  Mine  (M.  1866).  Wom- 
bat Creek,  Gippsland  (CI.).  Bethanga  (M.H.).  Beech- 
worth  ;  Upper  Murray  (P.R.  Vol.  3). 

Melanterite. — Beehive  Reef,  Maldon,  crystals  (M.  1866).  Bria- 
golong(P.  1887).  Ringwood  (T.M.).  Durham  Lead; 
Leigh  River,  efflorescence  on  lignite  (N.M.).  Sulphate 
of  iron  from  Cape  Road  knight ;  Daylesford ;  Point 
Addis  (P.R.  Vol.  3). 

Menaccanitb. — In  the  gold-drifts  of  perhaps  all  our  gold  fields 
(M.  1866).  Creeks  flowing  from  Mount  Taylor;  allu- 
vial beds  of  Tambo  and  Nicholson  Rivers  (CI.).  Yarra 
River  (T.M.).     See  titaniferous  iron, 
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Hbkol'ky. — Hwftinp  Crenk,  it  tiiliutarf  of  the  'VV'entworth  Biver, 
Uippalfind,  ill  nlluvial  (Jorgenwii.  teste  01.).  The 
"Age."  12tli  Jlsrcb,  1B95,  reported  the  finding  of 
uiniiiiliar  Hiid  tne  mercury  in  considerable  quoalities 
nt  JfLWfson  Kivcr.  The  "Argus,"  21st  January,  1896, 
rpport*d  ores  of  mercury  in  the  neigh bourliood  of 
Beiicunatield. 

MEsmiB  (cailwuftte  of  iron  and  mnguesiH).— Bendigo  (T.M.), 

MBaOLlTK.— C'lunui,  in  ImshU  fi-oui  a  shaft,  with  ciUdte,  eta  (M. 
1870).  Ilichwond  qunrnfls  (P.  1877-8).  South  Ciunes, 
(P.  I?79J*0),  Near  MpHwurne ;  Oollingwood  (T.M.) 
Preston  Vale  (PR.  Vol.  3). 

MesoTVPE.— See  A'ntrn/iu. 

Mica  (no  species  uained).— Loddon  Plivin  ;  Mucklctord  Creek  ; 
Caatlemaiue  1  Uendigo  ;  Stawell  (T.M.).  Neiir  Harrow  ; 
Olendg;  variouB  locftlities  (Sel.  18G1).  Betliauga  (P. 
1889).  Phillip  Ishiud  in  older  iMmnlt  (P.  18'7-8). 
Tnglewooii  (P.  1801).  Uurgo,  in  dykii  rock  (H.  in  Trs. 
K.S.  Vic,  1887).  Green  uiita,  Bcnehworth,  in  granito 
(Trs.  R.S.  Vic,  187+).  Cok-urUss  miea,  n«ar  Heathciilf, 
in  nr:uiiie  (H.  189G).      See  hioliU  ami  muitoviu. 

Micaceous  iron.— Grampians,  in  veins  of  nietaniorphic  rocks ; 
Lake  Tyers ;  other  places  in  Gippsland  (M.  1866). 
Northern  parts  of  the  colony  (B.S.  1872).  Boggy 
Creek  (P.R.  Vol.  7),  Dunolly ;  Snowy  River;  Loddon 
Biver;  Flemington  (P.  1873).  Dargo  River;  Nowa 
Nowa;  Fernbank  (MR.  1889).  Omeo ;  Dookie ; 
Mitchell  River  (M.H.).  Bairnsdale ;  Beecliworth  ; 
Snowy  Creek ;  Twofold  Bay  (P.R.  Vol.  3).  See  luma- 
tile  and  speailar  iron. 

MlCROcusB.— Dargo,  specks  in  aplite  (H.  In  Trs.  R.a  Vic,  1887, 
p.   136). 

MiDDLETOXiTE. — See  mineral  resin. 

MiUETRSiTE. — St.  Arnaud,  in  the  silver  i-eefs  (M.  1866).  In 
the  mineral  veins  throughout  the  colony  (B.S.  1866). 
Comer  Inlet  (M.H.). 

MtNBRAt.  CHARCOAL. — South  Cluues  (P.  1879-80).  Durham 
Lead,  Ballarat,  at  the  junction  of  a  basaltic  lava  and 
overlying  the  gold-drift  (T.M.). 
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Mineral  resin. — Two  kinds  occur  in  the  Lai  Lai  lignite  deposits, 
one  resembling  middletonite,  and  the  other  resembling 
retinite  from  the  Bovey  coal.  Another  occurs  at  Cape 
Patterson  (M.  1866). 

MiRABiLiTE. — Efflorescences  on  the  walls  of  Prospector's  Tunnel 
at  Mitchell's  diggings,  Campaspe  River  (N.M.).  (Geo. 
Sur.  \  Sheet  13  S.E.).     Stawell  (P.R.  Vol.  3). 

MisPiCKEL. — Generally  distributed  (Sel.  18G1).  Except  pyrites, 
the  most  frequent  ore  in  auriferous  reefs ;  occurs  in 
veins,  patches,  or  impregnated  ;  crystals  in  the  slate 
and  sandstone  walls ;  Whip  Reef,  Bendigo  ;  Lisle's  and 
Manton's  Reefs,  Tarrengower;  Wilson's  Reef,  St. 
Arnaud ;  Nimrod  and  Wattle  Gully  Reefs,  Castle- 
maine,  etc.  (M.  1866).  Barfold  Ranges,  with  scorodite 
in  quartz  (N.M.).  St.  Arnaud  ;  Glen  Dhu  (P.  1868). 
Maldon  ;  Blackwood  ;  Omeo ;  Donnelly's  Creek  ;  Bright ; 
Landsborough  (P.  1870).  Enoch's  Point  (P.  1873). 
Stockyard  Creek  (P.  1876).  Bethanga  (P.  1878). 
Band  and  Albion  Mine,  Ballarat  (P.  1880).  Beech- 
worth  (P.  1882-3).  Ajax  Mine,  Castlemaine  (P.  1885). 
Chiltern,  in  granite  (P.  1889).  Swift's  Creek,  in  a  dyke 
(M.S.  1884).  Grant,  argentiferous ;  Upper  Mitchell 
River;  Ballarat;  Granya  (M.S.  1886).  Walhalla ; 
Doon  (M.R.  1889).  Alexandra  (M.R.  1890).  Upper 
Yarra  (T.M.).  Boggy  Creek;  Deptford ;  Baldhill 
Creek  ;  Dargo ;  Wombat  Creek ;  Haunted  Stream 
(CI.).  Nearly  all  auriferous  reefs  below  the  water  line ; 
Amhei-st ;  Ararat ;  Blue  Mountain ;  Bonang ;  Buchan ; 
Cathcart;  Egerton;  Lauriston;  Majorca;  Maryborough; 
Steiglitz  ;  Stawell  ;  Woods  Point  (P.R.  Vol.  3). 
Bethanga  (M.R.  1896).     See  note  after  /w/i  ores. 

Molybdenite. — Yackandandah  and  Reedy  Creek,  fine  hexagonal 
plates  in  quartz  veins  traversing  granite  ;  the  Breweries, 
near  Maldon  (M.  1866).  Latrobe  River  (B.S.  1872). 
Yea,  in  granite;  Bradford  Lead,  Maldon,  in  rock 
crystal  and  cairngorm  ;  Nuggetty  R^ef,  Maldon ; 
Mount  MoFiagul  (M.  1870).  Wattle  Gully  Reef, 
Castlemaine,  in  quartz  (P.  1876).  Near  Berlin,  in 
quartz  (P.  1878).     Bulgoback,  Gippsland  (P.  1879-80). 
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HiLTcourt,  in  Ki^iJii^  (?■  1882-3).  BeechwurtU  ;  Lee's 
Creek  (M.R.  18S9).  Ballftrat ;  Buffnio  River  (T.H.)- 
Myrtleford(M.H.).  Barwldaeej  Mount  Buffolo;  Little 
Uiver  (P.H.  Vul.  3).  Cape  Woolaiuai,  iu  granite ; 
Victoria  Valley,  veins  in  syenite  (Pd.).  Afo/jMenum 
(Molybdenite!  J.A.A.),  from  Wattle  Gully,  plates 
several  ini'hes  in  widtli,  alsu  tAbular  oryatuU  in  elvanite, 
etc.  (P.  lf(76). 

MoLVODic  OCHRE. — Yea,  in  lioUows  of  molybenite ;  Mount 
Moliagul,  coating  joints  of  quarts  (M.  1870).  See  note 
in  the  Haiiie  volume, 

MoNAZiTR.— Belhangn.  (P.  ISSl).  Stmthbogie  R^mges  !  (P. 
18S0). 

MooxsTOKE. — See  ^dti/art'o. 

MoUKTA^iN  LiSATiiiiH. —  KfiiigJiroto  Hill  rtud  Table  Hill,  neur 
Tariltu,  tliiii,  pa]ier-like  liiniinie  in  the  joiuU  of  white 
siluriiui  uiud-slate  ut  the  bottom  of  gutd-drifts  (M. 
1866).  Maldou.  at  the  690ft.  level  (T.M.).  South 
German  Reef,  MaUlon,  al  the  900ft.  level,  with  calcite 
in  quartz  (T.8.H.). 

MnBLLBarrE.— Skipton  Cave^  ("  Chetu.  News,"  13th  May,  1887). 
Mr.  Macivor,  in  this  journal,  says  this  is  a  mineral  new 
to  science,  and  he  promises  to  describe  it  in  a  future 
paper. 

Muscovite. — One  of  the  principal  constituents  of  our  granites 
and  grey  felspar  porphyries  ;  Beechworth,  light  green 
crystals  in  sandstone ;  near  Harrow  ;  near  Anakies, 
in  granit«  hills  ;  Reid's  Creek,  etc  (M.  1866).  Daylea- 
lord  (B.S.  1872).  Mount  Wills,  in  dykes;  North 
Gippsland,  in  granite  (CI.).  Hill's  Corner,  Baynton, 
in  granite,  along  its  junction  with  the  lower  siluriim 
(K.M.).  Maldon,  with  garnets  and  orthoclase,  at  a 
depth  of  1120  feet  (P.  1882-3).  Sution  Peak  ;  Gram- 
pians ;  Beechworth  ;  Inglewood  ;  Yackandandnh  ;  Coli' 
ban  River  (T.M.).  Glenelg  (P.R.  Vol.  3).  Near 
Heathcote,  in  sandstone  (H.  1896). 

Nacrite. — A  specimen  from  Maldon  is  shown  in  tlie  Technological 
Museum. 
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Natbolitb.— Phillip  Island,  in  basalt  (M.  1866).  Flinders  (T.^L). 
Chetwynd,  in  older  basalt  (T.M.  Catalogue,  1894). 

NsPHELiNR. — Phillip  Island,  in  older  basalt  (P.  1877-8).  (Record 
apparently  altered  to  Apatite  without  comment.  See 
T.M.  Catalogue,  1894,  p.  43). 

NiCKBL. — Western  Port  district,  in  native  iron  (B.S.  1861). 
Thompson  River  Copper  Mine,  sparingly  (P.R.  Vol.  6). 

Newbekyite. — Near  Warrnambool,  in  guano  deposits  ;  Skipton 
Caves,  in  guano  deposits  ("  Chem.  Kews,"  13th  May, 
1887).     For  analysis  see  the  same  journal. 

NoNTBONiTE. — (variety  of  chloropal).  Maldon,  small  seams  and 
patches  in  reefs  (M.  1866).  Kew  Chum  Reef,  Bendigo 
(P.  1874).    Mount  Steiglitz  (T.M.).    Granya  (P.  1882-3). 

Obsidian. — ^The  following  have  been  recorded  as  occurrences  of 
obsidian  (see  note  below).  In  pieces  on  basaltic  plains 
round  Mount  Elephant  and  Mount  Eeles  (?  Mount 
Eccles,  J.  A. A.) ;  also,  strange  enough,  over  the  tertiary 
mud  plains  of  the  Wimmera,  far  removed  from  any 
basaltic  craters  or  points  of  eruption ;  near  Geelong, 
in  basaltic  quarry  ;  Broadford,  in  basalt ;  Spring  Creek, 
near  Daylesford,  pieces  in  tertiary  drift  (M.  1866). 
Ballarat,  from  western  deep  leads  (P.  1874).  Buttons 
from  the  lava  floors  of  Western  District ;  Geelong  and 
Ballarat,  buttons  and  hollows  bombs  (T.M.  Catalogue, 
1824).  Barwon  River  (T.M.).  Ararat ;  Ingleby  (P.R. 
Vol.  3).  For  analyses  see  Catalogue  N.M.  1868). 
Note—^x,  A.  W.  Howitt,  F.G.S.,  tells  me  that  he 
has  analysed  a  number  of  specimens  of  the  so-called 
obsidians,  and  has  found  them  in  every  case  to  be  basic, 
and  that  we  have  no  obsidian  as  wo  now  know  it ;  but 
that  our  volcanic  glass  is  really  tachylite.  Mr.  Rule, 
late  of  the  Technological  Museum,  expressed  the  same 
opinion  to  me  on  another  occasion. 

Odontolite  (Bone  turquoise). — Bairnsdale,  a  fossil  tooth  of  a 
kangaroo  (T.M.). 

Oligoclase. — Mount  Franklin  and  the  Anakies,  in  scoriaceous 
basalt;  Lake  Purrumbete;  Black  Hill,  near  Kyneton, 
in  granite ;  Tarrengower,  in  granite ;  Harcourt,  in 
granite  (M.   1866).     Kyneton  (Sel.    1861).      Anakies, 
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with  olivine  and  hornhlende  (K.M,).  For  )in%lysis  san 
N.M.  Uarden  Oully  Keief,  Beodigo,  in  a  tmsult  dyke 
(P.  1H7G).  Phillip  Island,  in  oUler  luisalt  (P.  1877.R). 
Tnn^il  (P.  1*4^1).  Mount  Eleplmnt;  Mount  Shadwell; 
LpArmonth  ;  @tc.  (T.M.  Oatnlogue,  1894).  Mount  L6ok> 
out,  Oippalnnd  (T.M.).  D*r«o,  in  npHte  (H.  in  Tra.  R. 
8.  Vi(j.,  1887,  p.  137). 

Olivink. — Commnu  in  the  iiew«r  bnsnltn,  except  vliore  they  occur 
as  trui<  (lolerite;  irrcgukr  siinp^d  niAMten  iienr  criit«rB 
rtiid  poiiiM  of  eruption,  as  at  Mount  Fnmkfin ;  Annkiee; 
(;iBl«irnp  Hill;  Warriun  Hills;  etn.  (M.  lHfi6).  )J«rdeii 
Oully  Rwf,  Bendigrt,  in  a  (lyk<(  (P.  1^*76),  Bnsin  Bank 
Lakes.  luaMive  (P.  1S75-6).  Oaniperdown,  Iwrnbo  (P. 
ISTT-X).  Mount  Oamltier  ;  Mount  Leunt :  Lnannouth 
(P.  187S).  Tuntfil  (P.  1S81).  Suiil.ury  {P.  1885). 
DiiylesfnM  (P.  18»7).  Mount  Sh«<Iwpll  (P.  1884), 
Mitchell  River  (CI.)  Snowy  Bluff  (H.  teat«  CI.). 
Western  Port,  in  older  basalt ;  Mount  Lookout,  Gipp«- 
land  (T.M.).  tInpB  Sehanok  ;  Coal  Cl•e«^k  ;  Uoinindni 
Crock;  Dargo  High  Plain;  Kilniorc;  Melton;  Water- 
house  Island,  in  BnsE  Strait  (PR.  Vol.  5).  Dnrgo,  in 
i-r.wiis  ilyko  {H.  ill  Trs.  R-S.  Vict-,  lW7r). 

Olivbnite. — Wilson's  Reef,  St.  Amaud,  reniforin  coatings  in 
hollowB  (M.  1866). 

Oxrx. — Reported  from  Beechworth  and  Yarra  liaEin,  very  scarce 
(M.  1H66). 

Op.^1..^ — Cnmmon  opal.  Sunbury,  in  basalt;  tJelantipy,  large 
deposit,  mostly  yellowish  or  dark  brown  (CI.).  Phillip 
Island;  Moe  (P.  1880).  Near  Morwell  (P.  1882-3). 
Wooden.1  (M.S.  1886).  Buclian  (P.  1888).  King 
Hiver,  with  chnlceilony;  Moolort;  Gislxiriie;  Kyneton; 
Tallmt;  Blackwoixl;  near  Bairnadale ;  Joyce's  Creek 
(T.M.).  Precious  opal.  Beechworth,  rare  (M.  18G6). 
f;elantipy  ;  Sassafras  Creek  ;  Woori  Yaloak  (P.R.  Vol. 
3).  Fir/  "Pal  Ovens  (Bl.  in  Trs.  R.S.  Vic,  1866). 
Beechworth  (Bl.  1866).  Head  of  Woori  Yaloak  River 
(B.S.  1872).  Pitch  opal.  Uippsland  (T.M.).  Semi-opal. 
Maldon  (T.M.).  Near  Melbourne,  in  basalt;  Oisbome; 
Bacchus  Marsh  ;    Riddell's  Creek  (M.   1866).     Opaline 
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quartz,  Heathcote,  in  tertiary  drift  (N.M.  Beech- 
worth  ;  Essendon ;  Keilor ;  Mount  Duneed ;  Shady 
Creek  (P.R.  Vol.  3). 

Opalized  wood. — See  Silicified  wood. 

Opal  jasper. — ^tee  Jasper, 

Oriental  emerald  (Green  sapphire). — Pakenham  (M.  1870). 
Near  Cooma  (Bl.  in  Trs.  R.S.  Vic,  1866).  Jim  Crow 
Ranges;  Donnelly's  Creek;  Ovens  River;  near  Dayles- 
ford  (Bl.  1866).  (Dr.  Bleasdale  called  this  '*the  rarest 
of  all  gems ").  Beech  worth  ;  Dry  Creek ;  Stockyard 
Creek ;  Upper  Yarra  (P.R.  Vol.  3).  A  green  star 
sapphire  from  Ovens  (Bl.  in  Trs.  R.S.  Vic,  1865-6). 

Oriental  topaz  (var.  sapphire). — Pakenham  (M.  1870).  Ovens 
(BL  in  Trs,  R.S.  Vic,  1865  6). 

Orpihent. — Deptford;  Mount  Baldhead,  Gippsland,  in  cavities  of 
pyritic  quartz  (CI.).  Sulphide  of  arsenic  at  Stawell 
(P.R.  Vol.  3). 

Orthoclase. — The  principal  component  in  all  our  granites ; 
veins  in  the  neighbourhood  of  the  granite  and  silurian 
boundaries  at  Maldon  ;  Elphinstone  ;  Harcourt ;  etc. ; 
in  detritus  at  Timbillica  Valley,  Gippsland ;  and  near 
Kangaroo  Flat,  Talbot;  Bradford,  pink  crystals;  Reid's 
Creek,  Beech  worth  (M.  1866).  Mount  Barker  and 
Expedition  Pass,  Castlemaine,  large  crystals  (T.S.H.). 
Mount  Taylor  and  the  same  series  of  rocks  throughout 
North  Gippsland  (CI.).  Kyneton;  Amherst  (Sel.  1861). 
Back  Creek,  Baynton  (N.M.  1868).  Cape  Wooloniai, 
with  albite  (P.  1878).  Beech  worth  (P.  1879-80). 
Maldon,  with  garnets  and  muscovite  (P.  1882-3).  Lai 
Lai ;  Phillip  Island  (T.M.).  Dargo,  in  aplite  (H.  in 
Trs.  R.S.  Vic,  1887,  p.  137). 

OsMiRiDiUM. — Stockyard  Creek,  a  few  grains  (P.  1873).  Turton's 
Creek,  South  Gippsland,  small  quantities  in  the  alluvial 
worknigs  (P.  1880-1).     Waratah  Bay  (T.M.). 

Palagonite  tufa. — Collingwood  (P.  1889). 

PiiACOLiTE. — Richmond  basalt  quarries  (P.  1876).  South 
Clunes  (P.  1879-80).  Collingwood,  in  basalt  (P.  1880). 
Brunswick  quarries  (P.R.  Vol.  6). 
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PuARMACosiUKKiTK.  —  CastleiiJiiLiie  (8el.  1»61).  Purt  Philip  1 
Uonipniiy's  Mine,  Clunea.  small  crystiils  ;  Beehive  lie 
ttiul  German  Rpef,  Malilon ;  Ariueninii  Reef,  Sfc.J 
Anuiud  ;  Marjliorough  ^  BeiiiiiKo  i  Crooked  River  (J^ I 
1866).  Bojtgj-  CiTtek,  near  Mount  Taylor,  cubic  greov] 
orystAls,  iu  ci'evices  of  gi-eenisli-stniued  quartz  (CI.);  m 
Ars€niatt  of  iron  fiom  Gippslunil  (B.8.  1872). 
Arimud  (B.S.  18&6).     Beecliwwrtli  (P-R.  Vol.  3). 

PiiiU-iroiTE. — Richmond,  in  basalt  (N.M.  186t^).  Kynetoii,  ia'.l 
Iwisalt  (M.  1870).  Mal.iiabury.  iu  basalt  (P.  1878). T 
Col  ling  wood,  in  basalt  (P.  1880),  Phillip  Island,  raraj 
(T.M.).  Bruusft-iek  quarries  (P.R.  Vol.  6). 
analysis  see  M.  1870. 

Pholerite, — Blacksmith's  Gully,  Fryerstowii,  in  kaolin  (N.Btj 
186S).  Albion  Company's  Reef.  SteijflitJ^  with  boun>- 
oiiite,  tetruhe<]rit«,  gold,  etc.  (M.  1870).  Eaglebawk 
R(«f,  Mnldon  (P,  1877-8).  Beudigo  (P.  1885).  Riwp. 
berry  Ci-eek,  in  deconipiised  diorite  dyke  (T.M).  AJAx 
Keef  and  Uarfiekl  Reef,  Cftstlemaine  (T.S.H.)  Snowy 
Creek  (P.R.  Vol.  4). 

FBOBPnATE  OF  AMMoxiA. — Skipton  Cares,  in  guano  deposit 
("Chein.  News,"  13th  May,  1887). 

PnospHATB  OF  IRON.— See  Vivhnite. 

Pbosphate  of  magnksium. — Skipton  Caves,  iu  guano  deposit 
C'Chem.  News,"  14th  May,  1887). 

PbOspboritb. — Bruthen  Creek,  Gippslaud,  in  decomposed  basalt 
(M.  1870).     For  Analysis  see  the  same  work. 

pHoaPHORUS. — In  brown  iron  ore  at  Blackwood;  Strath  Creek  ; 
Ghoat  Creek  (P.  1878). 

PlsiTE.— Maldon  (P.  ItifS-S).  Beechworth,  in  granite  (L.  1873, 
p.  19'J). 

Plagiocl.ase.— Omeo,  in  granite  ;  near  Heathcole,  in  granite  iinti 
sandstone  (H.  18S6). 

Plagioxitb.— Buciian  (P.  1871). 

Platinum.- — Stockyard  Creek,  GippslamI,  in  alluvial  workings 
(P.  1874). 

Pleonaste. — Upper  Yar™,  in  gold-drift,  with  sapphire,  zircon, 
etc. ;  Blue  Mountain  ;  Ballan  (M,  1866).  Yarra  Basin, 
with  stream  tin   (B.S.   1866).     Colac  (P.  1871).     Bass 
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River,  Western  Port,  in  sand  (P.  1883).  Haskett ; 
Woodend  (M.S.  1886).  Eaglehawk  (M.S.  1887). 
Daylesford;  Glenlyon  (P.  1889).  Granya  (M.R.  1889). 
Beualla ;  BuUarook  (T.M.).  C!orindhap ;  Jindivik 
(P.R.  Vol.  7).  Ballarat ;  Beech  worth ;  Manstield 
(P.R.  Vol.  3). 

Plumbago. — See  graphite. 

Prase. — Rather  rare.  Specimen  Gully  Reef,  Castleniaine ; 
Heathcote,  in  some  of  the  reefs  (M.  1866).  Lady 
Gully  Reef,  Castleniaine  (Sel.  1861).  Blacksmith's 
Gully  Reef  and  Ajax  Reef,  Castlemaine  (T.S.H.). 
Maldon  (T.M.).  Blackwood  ;  Clunes  ;  Bendi^o ;  StaweM 
(P.R.  Vol.  3). 

Prehnitk. — Snowy  Bluff,  Gippsland  (H.  teste  01.). 

pROGHLORiTE  (chlonte  peach). — Grampians  ;  Ballarat ;  German 
Reef,  Maldon  (T.M.).  Heathcote,  in  diabase  rocks  (H. 
1896). 

PsiLOHELANE. — In  the  quartz  reefs  of  all  the  gold  fields,  as  mam- 
millary  crusts,  concretions,  cementing  material,  coatings 
over  gold,  quartz,  pyrites,  etc.  (M.  1866).  Upper 
Yarra,  in  quartz  (B.S.  1872).  Mount  Taylor  district; 
Bruthen ;  Boggy  Creek  ;  Omeo ;  Gelantipy  (CI.). 
Molesworth  ;  Walhalla  ;  Jan  Juc  (P.R.  Vol.  7).  Sey- 
mour (P.  1873).  Near  Kilmore  (P.  1885).  Jameson 
River;  Mount  BuUer ;  neiir  Avoca,  with  brown  tour- 
maline (P.  1877-8).  Near  Seaton,  Gippsland  (P. 
1879-80).  Molesworth,  with  cobalt  and  copper  (P. 
1880-1).  Gippsland;  DunoUy  (T.M.).  Bendigo  (P.R. 
Vol.  3).  Riversdale  (P.R.  Vol.  4).  Tangil  (P.R. 
Vol.  6). 

Pyrites. — The  most  common  ore  in  auriferous  quartz  reefs. 
Occurs  in  nan*ow  veins  or  impregnated.  Crystals  and 
druses  frequent.  Always  more  or  less  auriferous.  Ovens 
district ;  Mount  Blackwood  ;  Crooked  River ;  Tarren- 
gower ;  St.  Amaud ;  Landsborough  ;  perfect  crystals  at 
Wattle  Gully,  Castlemaine ;  Malmsbury  ;  Maryborough  ; 
Tarilta,  etc.  ;  crystals  at  Muckleford ;  Woods  Point, 
etc.  (M.  1866).  Many  localities  in  the  Castlemaine 
district,  as  Wattle  Gully,  cubes  in  sandstone;  South 
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\V«ttle  Gully  Mine,  oetshedra  ;  Devonshire  Mitid, 
pentngonnl  doilecaliedm  (T.S.H.).  HnuiiVrt  Streiini  ; 
rinieo  ;  Dnrgo  ;  Nicliolaun  River,  one-inch  cubes  ;  neurly 
nil  thp  gold-bennug  reefs  of  East  Oippslnnd  :  Mount 
Lrtufcoul,  in  lignite;  Clifton  Slornss,  pseudnmorph  after 
woud  (CI.).  Bentligo;  Howqua  River;  Liincefield ; 
Moystou  (N.M,  1868).  Woodaide,  GippHlivnd  (P,R. 
Vol  7).  MftWon  (P.  IdM).  Pleasant  Creek,  secondary 
(P.  1876).  BethftH)pu,  mixed  with  inispickel  nnd  copper 
pyrites  (P.  1877-8).  Moe,  secondary  (P.  1880). 
Dnylesford;  Clmies  (P.  1MT9-S0).  Jnu  Juc,  swonditry 
(M.S.  1S84),  Golden  Point  Lend,  Ballarnt,  wood  con- 
verted inUi  pyrite ;  Fryerstowii  (T.M.).  Burkes  Flat ; 
Diinolly  ;  AIcx»ndn\  :  Ararat ;  Beechworth  :  Blakevllle  ; 
Bnglit ;  Buchnn  ;  Croasover  Creek  ;  Deptford  ;  Diamond 
Cn»k  ;  Frnnkston  ;  Ht»ddlB  Range  ;  Gafniey's  Creek  ; 
Jiuneson  ;  Majonii* ;  .Myrtip  Creek  ;  Panton  Hifl ;  Hed- 
bank :  Snowy  Creek  ;  Stockyard  Creek  ;  fttringer'a 
Crwk;  TnmAgulU;  Woods  Point;  Yacknndandah ; 
Kteigtitx;  Tangil ;  Dayksforii  ;  KUiwell ;  stjiliictite  at 
BalUrnt  (P.R.  Vol.  3).  Npar  Honthcote,  in  dialuwe 
rocks  (H,  1S9G).  Pantieiiong  Ranges ;  Queenstowii ; 
Mount  Useful  (M.E.F.). 

PrROLuaiTE.— Near  Kilmore  (M.R.  1885).  Drouin  (P.  1881). 
L>pei-  Yarra  (S.M.).  Mount  Taylor  (CI.).  Indent«<I 
Heads  (Sel,  1861).  Pleasant  Creek  district:  Ararat 
(M.  18f>6).  Fifteen  miles  from  Moe,  cementing  medium 
in  brecciated  quartz  (Pr.  R,S.  Vic,  1880,  p.  U-j). 

Pyromohphite. — ^mall,  light-green  prisms  at  Nicholson's  Reef, 
Castlemaine ;  Chrysolite  Reef,  St.  Arnaud ;  Avoca ; 
Maryborough  ;  Bendigo  <M.  1866).  In  the  mineral 
veins  throughout  the  colony  (B.S.  1866).  Pone's  Reef, 
Burke's  Flat  (P.  1874)  Dry  Gully,  near  Mount 
Livingstone  (Trs.  R.S.S.A.  Vol.  7,  1883-4).  Phosphak 
nf  lead  irom  Dargo  High  Plain  (P.  1873).  8t.  Arnaud, 
with  silver  ores  (P.  18T4).     Ararat  (P.R.  Vol.  3). 

PyfOpe  (garnet).— Ovens  (Bl.  in  Trs.  R.S.  Vic.  Vol.  8,  1866). 

PrROPHTLLiTE. — A  mineral  answering  to  tins  in  appearance  and 
behaviour  before  the  blow-pipe  was  found  in  «  euritic 
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granite  dyke  at  Beech  worth  (M.  1870).  Maldou,  with 
calcite,  dolomite,  etc.  (M.S.  1875-6). 

Pyrrhotite. — Howqua  district,  in  the  reefs  ;  Maldoii,  in  several 
i-eefs ;  Specimen  (iully  Reef,  Castlemaine,  etc.  (M. 
1866).  Green  Gully,  near  Newstead  (P.  1874).  Beth- 
anga  (P.  1886).  Near  Stawell  (T.M.).  Lancetield ; 
Mount  Timbertop  ;  Waratah  Bay  (P.R.  Vol.  3). 

Quartz  (common  vein  quartz). — The  massive  variety,  the  most 
common  of  colonial  minerals,  is  represented  by  the 
thousands  of  reefs  that  traverse  the  silurian  rocks,  and 
also  as  extensive  beds  of  quartz  rock,  sometimes  nearly 
forty  feet  thick,  in  the  tertiary  formations.  Druses 
occur  in  all  the  reefs  (M.  1866).  In  veins  on  all  the 
gold  fields  in  £last  Gippsland  (CI.).  Granular  quartz 
at  Mount  Franklin,  in  basalt ;  stalagmitic  at  Back 
Creek,  near  Baynton,  in  a  cave  in  granite ;  mammUlaied 
quartz  at  Phillip  Island  (N.M.).  Cavernous  quartz 
from  Gippsland  (P.  1883).  Quartz  enclosed  in  basalt 
from  Anakies ;  Phillip  Island ;  Mount  Franklin  (T.M.). 
Iridescent  quartz  at  Mount  Taylor  (CL).  See  limonite 
for  other  occurrences  of  this  iridescent  film. 

Quartz  crystals. — See  Rock  crystal. 

Quicksilver. — See  Mercury. 

Handanite. — See  Infusorial  earth. 

Realgar. — Deptford  and  Mount  Baldhead,  in  quartz  cavities 
(CL)     Sulphide  of  arsenic  occurs  at  Stawell  (P.R.  Vol.  3). 

Red  ochre. — Generally  distributed  in  tertiary  rocks  (Sel.  1861). 
Fi*equent  in  the  tertiary  rocks  round  the  coast  (M. 
1866).  All  parts  of  the  colony  ;  extensive  deposits  in 
connection  with  the  older  hasalt  of  Phillip  Island ; 
also  at  Ballan ;  Blackwood ;  Daylesford ;  Bacchus 
Marsh;  Tarwin  River;  Anderson's  Inlet  (P.  1876). 
White  Hills,  Bendigo  (P.  1877-8).  Boggy  Creek; 
Wombat  Creek  ;  Omeo  (CL).  Near  Bendigo  (M.S. 
1875-6).     See  also  hematite. 

Redruthite. — Sec  chalcocite. 

Retinite. — Bruthen  Creek,  Gippsland  (P.  1880-1).  Woodside, 
Gippsland  (P.R.  Vol.  7).  Near  Cape  Bridgewater 
(P.R.  Vol.  3).     See  also  mineral  resin  and  copaline. 
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HilODOCHROBiTE.— Pnrt  Phillip  Mine.  Clunes  (T.M,)- 
HtKBEcKtTK. — Neur  Henthcote,  in  (liabase  rocks  (H.  1896). 
lirPiDOLiTE. — Near  Heathcote,  in  diabase  rocks  (H.  1896),     See 

prochlnrite. 
Hock  ckyhtal.— On  «II  the  goM  fields  (Set-  1861).     Druses  o* 

crystiilB   occur  in  iienrly  nil    the  reefs   (N.M.).       For 

figures  of  crystals  sof  M.  I«70. 
ROCR-HILK. — Coltingwood,  in  l«i»ilt  (T.M,).     Scif.  ftlso  taltiU. 
Rose-quartz.— See  note  to  amttkyst. 
UoBELLASE. — Footscrfty    and   Vaughan,    in   JeconifH.aiHl    Ijiina 

smull  brownish-red  Ubiea  (M.  1866). 
HuBELLiTK.— Bnulfrirtl    Lwul,    Tarrengower,    in    iinarti   crystals 

(P.   1868). 
Rdbv  (orienUi).— Mount  EUm,  very  rare  (M.  186G).     Pakeuham 

(M.    1870).       SebasWpol,    neiir    Beech  worth ;    Studley 

Park,  Melbourne ;  aevpml   liicaHties  wber**  snpphir 

found    (P.    1870).       Stockyard    Creek,    (iippsland    (P. 

1878).     Robiea  are  also  recorded  from  Traralgon  Creek 

(P.   187T-8).      Berwick;    Daylesford ;    Mount   Martli* 

(P.R.  Tol.  3). 
Hltilk. — Blue  Mountikin  nnd   Upper  Yarra,   in  the   wash-dirt 

(M.  1806).      BassEiver;   Oiiieo  ;    head  uf   Mittn.  Mitta 

River  (T.M.).      Gippaland  ;    Epsom  Flat;    Bendigo,  in 

.|Uftrt7  crysUl  (P.  1874).     Near  Pakenhain  (P.  1878). 

Benak  (P.  1880-1).      Broadford  (M.R.  1889).     Maldon, 

ingraiiite(T.M.  Catalogue  1894).    Beech  wo  rth  ;  Dayles- 

ford  ;  Stockyar.1  Creek  (PR.  Vol.  3).     Kingower  (P.R. 

Vol.  5).     Dry  Gully,  near  Livingstone  (Stirling  in  Trs, 

R.S.8.A.,  18834). 
Salt  (common).     Saline  lakes  in  the  Western  district,  crusts  up 

to  two  inches  thick  {M.  1866).     Lake  Cundare  (M.R. 

1890).     Stawell;  Lakes  St.  Mary  ;  Parupa ;  Williams- 

chnse ;  lakes  in  the  Avoca  district  (P.R.  Vol.  3). 
y.iNiDiSK. — Coleraine,  in  volcanic  rock  (J.  Dennant    in  Report 

of  Australasian  Association  for  the  Advancement  of 

Science,    1893). 
Sapphire. — Costlemaine,  etc,  (B.S.  1861).     In  the  gold-drifts  of 

Beechworth  ;    Daylesford  ;  Vaughan  ;   Blue  Mountain  ; 

Upper    Yarra ;    Mount    Eliza ;    Inglewood,    etc.    (M. 

1866).     Tubba-Rubba  Creek,  Mornington ;  Trentham  ; 
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Yarra  Ranges  (B.S.  1866).  Dandenong  Creek  (Bl. 
1866).  Ovens,  white^  yelloio^  blue^  and  green  varieties  ; 
Fryer's  Creek  ;  Gippsland  (Trs.  R.S.  Vic,  1866).  Near 
Redesdale ;  near  Cape  Otway  (N.M .).  Pakenham  ; 
Mount  Greenock  Lead  (M.  1 870).  Blackwood  ;  Mans- 
field ;  Dry  Creek;  Ballarat  (P.  1870).  Axedale ; 
Carapaspe  River;  Dry  Diggings;  Colac  (P.  1871). 
Head  of  Woori  Yaloak  River ;  basin  of  Little  Yarra 
River;  Dandenong  Ranges  (B.S.  1872).  Fryerstown, 
in  drift  (P.  1878).  Gariick's  Lead  (P.R.  Vol.  7). 
Glenlyon  (P.  1889).  Gembrook  (M.R.  1890).  Bairns- 
dale  ;  Upper  Boggy  Creek,  Gippsland  (CI.).  Stockyard 
Creek  ;  Benalla  ;  Yarragon  ;  Bass  River ;  Benambra 
(T.M.).  Alexandra;  Berwick;  Bunyip  River;  Bunin- 
yong ;  Crossover  Creek  ;  Franklin  River ;  Jim  Crow 
diggings  ;  Latrobe  River  ;  Lintons ;  Sassafras  Creek  ; 
Steiglitz  ;  Tarwin  River  (P.R.  Vol.  3).  See  also  Ada- 
mantine Spar^  oriental  emerald^  oriental  topaz. 

Sardonyx. — Beech  worth  and  Yarra  basin,  very  rare  (M.  1866). 

ScHEELiTE. — Nuggety  Reef,  Maldon  (M.  1870).  Maldon,  in 
considerable  quantities,  with  calcite  (M.S.  1875-6). 

Schorl. — See  tourmaline. 

ScoLECiTE. — Preston  Vale,  on  decomposed  granite ;  Yackan- 
dandah,  on  a  dense  greenstone  (M.  1870). 

ScoRODiTE. — Crooked  River,  crystals ;  Blucher's  R«ef,  Mary- 
borough ;  Beehive  Reef,  Maldon  (M.  1866).  Poverty 
Reef,  DunoUy,  green  crystals  in  quartz  (N.M.)  Went- 
worth  River  (P.R.  Vol.  7.  Bethanga  (P.  1879-80). 
Strathbogie  Ranges  (P.  1880).  Monument  Creek 
(M.S.  1885).  Doon  (M.R.  1889).  Broadford  (T.M.). 
Arseniaie  of  iron  from  Gippsland  (B.S.  1872).  St. 
Amaud  (B.S.  1866).     Beechworth  (P.R.  Vol.  3). 

Seebachite. — See  phacoUte, 

Selbnite. — See  gypsum, 

Selwynite. — Near  Heathcote,  a  vein  in  upper  silurian  rocks, 
traversed  by  thin  seams  of  talc  and  accompanied  by  two 
other  undetermined  minerals  (N.M.).  For  analysis  see 
N.M.  and  M.  1870.  A  mineral  closely  allied  was 
recorded  from  Benalla  (M.R.  1889). 
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Npixbl  ruby  (Balaa  ruby).— In  the  nurifpmus  ilrilts  of  tho 
colony  (B.8.  1»66).     Beechworlh  (Ul.  UGfi). 

Stannitk, — Australian  Alps,  near  Pilot  Creek,  in  h  ([Ufti-tx  uiatriit 
(Stirling  in  T«.  R.S.S.A..  1883-4). 

Wtkatitb. — Stnithlotldon,  in  ailurian  rooks  (M.  1886).  Diuiolly 
P.R.  Vol.  3).  PitHda-sttatUe  from  Alexandrn ;  Lbu- 
ristoii  ;  Woods  Poiut  (P.R.  Vol.  3).  Sefl  also  allophane 
mid  tivlc, 

Stbiumanhk  (viir.  galena).— Murrindall  (Pr.  R.S.  Vic,  1880,  p. 

StibUTB  (ftntiiiiony  ocbre). —  Heathcoie;  Tempk'stowe  ;  Mary- 
Imrougli;  Upper  YftiTrt  (Sol,  1801). 

StibNITE. — Coatertield,  mitBsivo;  lieeily  Creek  ;  Whroo  ;  Maldon  ; 
Tenipleetowe  ;  Wood^  Puint;  Kevenil  i-eefs  at  Ballnrat ) 
Daylesford  ;  Jlilivry borough  ;  liltM^kwood  ;  CiiteiJoniHn 
diggings ;  Aiideraua'a  Creek  (M.  1860).  Sunday  Creek, 
iieitr  Kilmons:  Tooborau  (B.R  1836).  Jnuiesoii  (P.R. 
Vtil.  7).  Munstdr  UuUy,  Dunolly  ;  Upper  Yarra  (M. 
1(*70).  RftCi'hus  Mawh  (P.  187.3).  Beud.w ;  Dargo ; 
Swamp    Creek;    liuchan  (CL).      Mount    Hnlleii,    near 

Mansfield  (P.  1883).      tiippsland ;    Aramt  (P.    1^70). 

Alexandra;  Port  Albtrt  ;  Yea;  Northcote  (P.  1868). 
Box  Hill ;  Nunawading ;  Wapautaki  Creek,  near 
ilclvor;  Bendigo;  Murchison  (P.  1874).  Broad fo rd  ; 
QueenBtown;  Redca^tle  ;  Mclvor  (T.M.).  Big  River, 
fifteen  miles  from  Enoch's  Point  (M.R.  1887).  Mor- 
well ;  Merton  ;  Delatite  diatrici ;  Wombat  Creek  (M.R. 
18S9).  Heathcote;  Rutherglen  (B.».  1866).  Bulla; 
Coy'a  diggings  ;  Clunea;  Donovan's  Cre«k  ;  Doogalook  ; 
Mount  Useful ;  Snowball  Hill ;  Sunbury  (P.R.  Vol.  3). 
Sleiglitz  ;  Betlianga  ;  Warrandyte  ;  Xallaruok  (M.H.). 
Near  Chiltern  (M.R.F.).     For  analysis  see  B.S.  1866. 

Mtilbite. — Barrab<Kil  Hills  (P.  1880).  Harcourt,  druses  in 
granite  (T.S.H.). 

Steostia. — See  note  to  barite  from  Maldon, 

Stbuvite. — Skiptou  Caves,  in  guano  depoeit,  light  yellow,  sub- 
transparent,  crystalline  particles,  and  perfect  crystals 
(M.  1870).  For  analyses  see  M.  1870,  and  "  Chem. 
News,"  13th  May,  1887. 
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Sulphur  (native). — Costertield  antimony  reef,  in  crevices ;  Fen- 
timan's  Reef,  Maldon ;  St.  Arnaud  ;  Specimen  Gully 
Reef,  Castlemaine  (M.  1866).  Woods  Point  (P.  1876). 
Clifton  Morass,  East  Gippsland ;  Sarsfield,  where 
mounds  six  feet  high  have  been  thrown  up  and  free 
sulphur  deposited  in  the  crater-like  basin  (CI.).  Mallee 
(P.R.  Vol.  7).  Dandenoug  (P.  1878).  Bendigo ; 
Beech  worth  (P.R.  Vol.  3). 

Tachylite. — Near  Geelong,  in  basalt  (P.  1877-8).  Collingwood 
(P.  1880),  Richmond,  in  basalt;  Phillip  Island,  in 
basalt  (T.M.  Catalogue  1894).  Saltwater  River  ; 
Talbot  (T.M.).  All  the  records  of  the  occurrence  of 
obsidian  should  probably  be  under  tachylite.  See  note 
after  obsicUan. 

Talc. — Near  Heathcote,  thin  veins  in  selwynite  (M.  1866). 
Beechworth  (P.R.  Vol.  3). 

Talcosite. — Near  Heathcote,  in  the  selwynite  (M.  1870).  For 
analysis  and  description  see  M.  1870. 

Telluric  Iron  (?) — Magnet  Hill,  near  Baynton's,  minute  particles 
and  small  octahedra  in  basalt  (P.  1873). 

Tetrahedrite. — Albion  Company's  Mine,  Steiglitz  (M.  1870). 
Jameson  (T.M.).  Maryborough  (P.R.  Vol  6).  For 
description  see  M.  1870. 

TuoMSONiTE  (comptonite). — Near  Frankston,  on  granite  (P. 
1877-8).     Heathcote,  in  diabase  rocks  (H.  1896). 

Tin  (Metallic). — Malmsbury,  associated  with  tin-sand  (P. 
1882-3).     Latrobe  River  (M.R.F.). 

Tin-sand. — See  cassiterite, 

TiTANiFEROUS  Iron  Sand. — Abundant  in  the  gold-drifts  of  perhaps 
all  the  gold  fields ;  in  the  drainage  channels  from,  and 
in  the  detritus  of,  basalt  escarpments.  As  far  as  can 
be  made  out,  it  consists  of  two  species,  iserine  and 
raenaccanite  (M.  1866).  Samples  have  been  received 
by  the  Mines  Department  from  all  parts  of  the  colony. 
It  usually  contains  garnets,  sapphires,  zircons,  topazes, 
and,  in  some  cases,  cassiterite  (M.S.  1875-6). 

Topaz. — Ararat ;  Castlemaine ;  near  Pleasant  Creek  (B.S.  1861). 
French  Island  and  Flinders  Island,  crystals  and  rolled 
pebbles  in  tolerable  abundance ;    Dunolly,  blue    and 

8a 
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white,  ill  gold-drift ;  Woolshed  ;  Sebaatopol ;  Eldorado ; 
Reid's  Creek  ;  Bewhworili  ;  Bendigo  (JL  1866). 
Mooimmbel ;  WounUin  Creek  ;  GippBlaod  (B).  1866). 
Dr.  fileiisdale  says — "  Wliereverthe  l>1ue  topaz  is  found, 
there  bUo  the  dinmotid  may  be  looked  fur."  Redesd&le 
(N.M.).  Mooiit  Greenock,  iienr  Talbot  (M.  I«7IJ),  For 
itH  necount  of  an  interestiug  occurrence  at  Bnuilford 
Lead,  Maldon,  at*  M.  1(170.  BWkwood ;  Dry  Creek  ; 
near  Mansfield  :  Ballai-ftt  (P.  1870).  Near  Lilyd»l« ; 
Dniidenong  Ranges  {B.8.  1872).  Near  Pakeiiham,  in 
drift  (P.  1H78).  Stratlilwgie  Ranges  (P.  1880).  G«n- 
brook  (M.R.  1890).  Crot.ked  River  (CI).  CoUc ; 
Yackandandah  ;  Myrtleford  Creek  (P.  1871).  Cobut^: 
Daylesford  ;  Frankltn  River ;  Majorca  ;  Sassafras 
Creek  ;  at«well  ;  Upper  Yarrs ;  Stockyaiti  Creek  (P.R. 
Vol.  3;.  S'l'oky  lopiK  at  Beeehwortli  ;  MHtdon  ;  ITpjwr 
Yarm(P.R.  Vol.  3). 

ToRBANiTE.— Tyer's  Creek,  near  Tmralgon  (P.  1874).  For 
analysis  see  P.  1874. 

ToucHSTOKE. — See  baianiU. 

ToCRMALiSK. — Matdoii ;  Beecbworth  ;  Dnndeuong  ;  St.  Anwud  i 
Mount  Alexander,  etc.  ;  a  common  accessory  of  granite. 
Abundant  in  some  of  the  gold-drifts.  Dandenong 
Ranges  ;  Baynton's,  in  a  granite  vein  ;  Ovens  district ; 
Wilson's  Promontory  ;  Berwick  ;  etc.  ;  crystals  of 
transparent  green  tourmaline  at  Beechworth  and  bed  of 
the  Yarra  River  (M.  1866).  Ynrra  Basin,  with  stream 
tin,  (B.S.  1866).  Mai7viire  Company,  Dalhousie,  in 
quartz  ;  Specimen  Gully,  Barker's  Creek  (N.M.). 
Chiltern  ;  Bright  (P.R.  Vol.  7).  Myrtleford  Creek  ; 
Yackandandah ;  Gippsland  (P.  1871),  Near  Pakenhani, 
green  (P.  1878).  Euroa  (P.  1883).  Yea,  in  pebbles 
(P.  1885).  Bethanga  (P.  1886),  Neerim  (M.S.  1884). 
Molesworth  ;  near  Franklin  River  (M.S.  1887).  Gem 
brook;  Agnes  River  (M.R.  1890).  Expedition  Pass. 
Castlemaine  (T.S,H.).  Omeo ;  Beenak  ;  Upper  Murray ; 
Seymour  (T.M.).  Bruthen;  Bemm  River;  Mount  Wills 
(Ci.).  Stowell  (P.R.  Vol.  6).  Alexandra;  Bama- 
wartha  ;    Belvoir  ;     Campaspe  ;     Fanwick  ;     Linton's  ; 
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Majorca;  Mount  Koorong;  Mount  Singapore;  Bendigo; 
Snowy  River;  Mount  Tarreugower;  Lilydale  (P.R. 
VoL  3). 

Travertine. — Limestone  Creek,  near  Castlemaine  ;  (T.S.H.). 

Tremolite. — Maidon,  with  calcite,  dolomite,  etc.  (M.S.  1875-6). 

Tripolite. — See  infusiorial  earth, 

TuNGSTiTE.— Maidon  (Pr.  Rs.  Vic.  1880,  P.  145). 

Turquoise. — King  River,  Omeo  (P.  1890). 

Uralite. — Waratah  Bay,  in  gabbro  (T.M.).  Near  Heathcote,  in 
diabase  (U.  1896). 

Valentinitb. — Costerfield  ;  Morning  Star  Reef,  Woods  Point, 
sparingly  (M.  1866).  Munster  Gully,  DunoUy,  62^  to 
64  per  cent  of  antimony  (P.  1874).  Ringwood  (P. 
1878).  Cashel  (T.M.).  Dargo;  Heathcote;  Whroo 
(M.H.).  Upper  Bendoc ;  Blackwood  ;  Caledonia ;  Coy's 
diggings  ;  Warrandyte ;  Yea  (P.R.  Vol.  3).  Antimony 
oxideSy  without  stating  which  kind,  at  Box  Hill ;  Ben- 
digo  (P.  1874).  Gippsland  (P.  1870).  Blackwood; 
Upper  Yarra  (P.  1872).  Near  Yea;  Warrandyte; 
Upper  Bendoc  (P.  1873).  Yangardook  (P.  1876). 
Merton  (M.R.  1889).  Big  River  (M.R.  1890).  Ring- 
wood,  a  mineral  which  looks  like  hydrous  brown  oxide 
of  iron,  but  has  up  to  45  per  cent,  of  antimony  oxide 
(P.  1872).  Antimony  ores^  without  stating  which  ore, 
at  Anderson's  Creek ;  Steiglitz ;  near  Maryborough 
(B.S.  1861).  Buchan  (P.  1871).  Thomastown,  near 
Merri  Creek  (P.  1877-8).  Sunday  Creek,  near  Kilmore 
(P.  1883).  Coy's  diggings  (P.  1884).  Kanambra 
(M.R.  1896). 

ViviANiTE. — Nicholson's  River,  near  Bairnsdale,  crystals  in 
Silurian  sandstone ;  Phillip  Island,  earthy,  in  older 
basalt;  Bruthen  Creek,  in  older  basalt;  Ballarat,  in 
shales  and  mudstones  (N.M.).  Ballarat,  in  basalt; 
Port  Addis ;  Ceelong ;  Guano  islands  of  Bass  Straits ; 
Buckland  River  (M.  1870).  Richmond  (P.  1868). 
Johnson's  Creek,  Alexandra  (P.  1873).  Maidon,  with 
calcite  and  dolomite  (M.S.  1875-6).  Wannon  River, 
near  Hamilton  (P.  1884).  Princetown  (M.R.  1889). 
Charlotte  Plains  (P.   1891).      Dunolly;   Mount  Alex- 
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;iiider  (T.M.).  Sarsfifld  (H.  tiMte  CI.).  Port  Albert 
{M.H.).  Tmmlgon  (P.R.  Vol.  »).  Woods  Point 
{M.K.F.).  Pkosphak  pJ  ima  nt  Omeo  ;  Snowy  Crwk  ; 
SniytheBdale  ;  Turwin  Gmtk  (P,H,  Vol.  3). 

Wad.— Near  Merton,  in  Ooulbum  Valley  (M,  1S6S),  Boggy 
Creek;  Merrigig  Cn»k,  with  qunrtit  (CI.).  Clifton 
Creek,  in  soft,  slnty  rock  ;  some  of  tdn  gold  tielila  (B.S. 
1873).  Near  WtillinllK,  in  joints  of  n  decomposed 
diorite  dyki- ;  Little  Dorrit  Mine.  Crooked  Uiver  (P, 
1880-1).  fJoulhum  River  (P.  1S82-3).  Bpthangn, 
(M:.R.  1.S87).  Upper  Ynrra;  Hoddln's  Crnek  (M.H. 
1890).  BeechworthlP.  1889).  Uuahworth  {P.  1890). 
Near  Yea;  Molesworth  :  W«rl,urion  (P.R.  Vol.  7). 
Landxborough ;  Olunea;  Uunolly  ;  Stmtliloddon  ;  Mnl- 
don;  Cttledoniim  diggings  (T.M.).  Snowy  River;  nenr 
Black  Mountain  (P.  1874),     See  also  ashulite. 

Wavkllitk, — Two  niilea  north  of  Lnnci^lieltl,  in  lower  silurinu 
graptolile  shales,  yellowish  or  greenish  disc-like  plates 
(M.  IH70).     Beechwoi-th(T.M.). 

Witiibhitk. — Gippsland  ;  Omeo,  with  pyrites,  Iwd  ores,  etc.; 
Bitchan  ;  Comer  Inlet  (P.  1870). 

WoLFHAM. — Near  railway  cutting  at  Big  Hill;  Bendigo  line,  in 
quartz ;  Sandy  Creek,  Maklon,  in  quartz  ;  Dandenong  ; 
Upper  Yarra;  Ramahorn  Gully,  in  gold-drifts  (M.  1866). 
Between  Sandy  Creek  and  Loddon  River,  eigiit  miles 
fi-oni  Maldon,  with  sc-hori,  etc.  (N.M,).  Near  Ballarat, 
in  quartz;  Nuggetty  Reef,  Maldon,  with  scheelite,  etc. 
(M.  1870).  Linton's  (P.R.  Vol  7).  North  Gippsland 
(P.  1880).     Granya;  Swift's  Creek  ;  Chiltern  (T.M.). 

WoLFSBBBQlTE.— (Antimonial  copper).  Costerfietd  antimony 
reef,  ecale-Iike  crj-stals  (M.  1866). 

Wood-opal. — See  sUicifitd  wood. 

Ykllow  Ochre. — See  Imonile. 

Zeolitks.— Gelantipy  (CI.).  Ararat ;  Bnllan  ;  Smythesdale  (P.R, 
Vol,  3).  Broken  River  (PR.  Vol.  4).  Near  Heatii- 
cote,  in  diabase  rocks ;  (H.  I89fi).  See  also  each 
zeolite  under  its  own  name, 

Zi\c  (Native), — Collingwood,  in  a  cavity  in  basalt,  one  specimen 
only,  about  19  ounces  in   weight;  small  nodules  from 
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Creswick  Creek  and  Daylesford  (M.  1866).  Chrysolite 
Hill,  St.  Arnaud  (P.  1873).  Bendigo ;  St.  Amaud ; 
Maldon ;  Gippsland  (P.  1868).  Mitta  Mitta  River,  in 
auriferous  sands  (Rutley's  Mineralogy,  p.  173).  Snowy 
River  (P.R.  Vol.  3). 

Zinc  ore  from  Wombat  Creek  (M.R.  1896). 

Zircon. — Daylesford,  crystals  ;  in  gold  drifts  of  various  localities 
(Sel.  1861).  Generally  abundant  in  the  gold-drifts, 
especially  Blue  Mountain ;  Kangaroo ;  Tarilta ;  Guild- 
ford ;  Daylesford  ;  Ballan  ;  Upper  Yarra ;  Beech  worth. 
Transparent  colourless  grains  at  Hard  Hills,  CampbelFs 
Creek,  near  Castlemaine ;  Taiidoit ;  and  Taradale,  etc. 
(M.  1866).  Yarra  Basin,  in  stream  tin;  Tubba-Rubba 
Creek  (B.S.  1866).  Gippsland  ;  Jim  Crow  Ranges  (Bl. 
1866).  Near  Lilydale  (B.S.  1872).  Mount  Greenock 
Lead  (M.  1870).  Ampitheatre ;  Jindivic  (P.R.  Vol.  7). 
Blackwood  ;  Dry  Creek ;  Ballarat  ;  near  Mansfield 
(P.  1870).  Axedale;  Campaspe  River  ;  Dry  Diggings; 
Colac  ;  Steiglitz  ;  Yackandandah ;  Myrtleford  Creek 
(P.  1871).  Snowy  Creek,  in  iron  sand  (P.  1874).  Wal- 
halla,  in  creeks  (P.  1876).  Possum  Hill,  Orville  ;  near 
Pakenham  (P.  1877-8).  Pryerstown;  Stockyard  Creek 
(P.  1878).  North  of  Lake  Learmonth,  in  its  basalt 
matrix  (T.M.).  Castlemaine  district  (B.S.  1861).  Bass 
River  and  Western  Port,  in  sand  ;  Bullarook,  in  iron 
sand  (P.  1883).  Moondara  (P.  1887).  Glenlyon 
(P.  1889).  Mount  Bulla  ;  head  of  western  branch  of 
Yarra  River  (M.S.  1884).  Haskett  (M.S.  1886).  Eagle- 
hawk  (M.S.  1887.)  Tallarook;  Gembrook  (M.R.  1889) 
Toongabbie ;  Benalla ;  Werribee  Gorge,  near  Ballan 
Mornington  (T.M.).  Kiewa  River  (P.R,  Vol.  6) 
Berwick  ;  Bunyip  River  ;  Buninyong ;  Chiltem  ; 
Clunes ;  Cudgewa  Creek  ;  Euroa,  Dandenong  Ranges 
Franklin  River ;  Latrobe  River ;  Loddon  River ; 
Upper  Murray  River ;  Rosedale  ;  Bendigo  ;  Sassafras 
Creek  ;  Linton's ;  Woori  Yaloak  River  (P.R.  Vol.  3). 
See  also  hyacinth. 


Art.  X.— 7/"-  Barlnui.j  «,/  (/.c  ^^c;  E„;}lan4  TriljfJi, 
.Wi"  SuiUji  WfUcH. 

By    R.    H.   Mathrws, 

(foiniQiinii'iiled  by  Proffasor  Baldwin  Spencer). 
[K«»d  nth  July,  I8»e.] 

In  pursuing  luy  professional  dutiea  iis  a  surveyor  in  vanous 
ptirts  of  tiie  New  EiiglAnrf  diKtrict  of  New  Soutli  Wales  durinj;  a 
number  of  yeitrs  piket,  I  frequently  met  luid  wub  intim»t«ly 
uc'<{u»interl  with  nuiny  of  tlie  lieiiil  men  of  tlie  native  tribeii 
sonttered  over  that  portion  of  the  country,  nnd  took  advantage  of 
these  opportunities  to  collei-t  nil  the  avaiUhle  detnilii  respecting 
their  ioitiation  cereinuuieii.  Aa  the  reBult  of  luy  uwn  observa- 
tioDB,  tkiid  from  iiiforiuation  ubbiiued  from  tht;  imttves,  I  have 
prepareit  what  it  ii  hoped  will  be  found  a  correft  and  tolerably 
full  account  of  the  ceremonies  cnrried  out  suiongst  the  tribes  who 
occupied  h  utrip  of  eli^mted  (.■niuitry  hIoii;;  iIip  iimia  dividing 
range,  from  about  Moonbi  to  Ben  Lomond,  comprising  what 
is  called  the  ''  Table  Land  "  of  New  England.  The  territory  of 
these  tribes  extended  down  the  eHstem  side  of  this  range  perhaps 
ns  far  as  Walcha,  Hillgrove  and  Oban.  On  the  west  of  the 
main  range  they  included  Bendeineer,  and  reached  almost  to 
Bundaira  and  Inverell,  adjoining  the  Kauiilaroi  tribes  all  the 
way.  The  principal  dialects  spoken  by  them  are  the  Nowan  and 
Yung^ai.  They  liave  the  Kamilaroi  organisation,  being  divided 
into  four  classes,  with  uterine  descent,  but  the  class  names  are 
different  from  those  of  the  Kamilaroi  tribes.'*  This  part  of  the 
subject  will  be  dealt  with  by  me  in  another  paper. 

Generally  speaking,  the  reader  is  invited  to  remember  that, 
although  the  main  fe^itures  of  the  initiation  ceremonies  obtaining 
over  a  wide  area  may  be  essentially  the  same,  there  are  several 
local  variations  in  some  of  the  details  in  different  parts  of  it. 
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This  is  more  especially  true  of  the  Kamilaroi  and  Wiradthuri 
tribes,  occupying  extensive  tracts  in  the  interior  of  New  South 
Wales,  whose  ceremonies  of  initiation  have  been  described  by  me 
elsewhere.*  Even  in  the  small  strip  of  country  occupied  by  the 
New  England  tribes,  it  is  found  that  the  Burbung  of  the  southern 
half  of  the  district  is  somewhat  different  in  a  few  of  the  details 
to  that  of  the  northern  half. 

The  Main  Camp  and  Burbung  Ground, — The  locality  selected 
for  the  main  encampment  is  generally  situated  on  a  moderately 
level  piece  of  ground,  not  far  from  water,  and  where  plenty  of 
wood  for  fuel  is  obtainable.  It  is  also  chosen  in  a  part  of  the 
tribal  territory  where  game  is  sufficiently  abundant  to  afford  a 
food  supply  for  the  people  who  are  in  attendance  while  the  cere- 
monies last.  The  local  tribe  are  the  first  to  erect  their  quarters, 
and  the  other  contingents  who  have  been  invited  encamp  around 
this  as  a  datum  point,  each  in  the  direction  of  the  country  from 
which  they  have  come. 

Every  evening  after  dusk,  and  every  morning  at  or  before  day- 
light, a  bullroarer  is  sounded  by  one  of  the  single  men  in  the 
vicinity  of  the  camp,  and  when  this  is  heard,  the  men  raise  a 
shout  in  unison,  and  the  elderly  women  commence  to  sing  and 
beat  their  rugs  as  an  accompaniment  to  their  chants. 

Adjacent  to  the  main  camp,  a  slightly  oval  or  circular  space, 
called  urfanbangy  about  thirty  feet  in  diameter,  is  cleared  of  all 
timber  and  grass,  and  the  loose  soil  scraped  off  the  surface  in 
making  it  level  is  used  to  form  the  raised  earthen  embankment 
which  surrounds  it  This  embankment  is  about  a  foot  high,  and 
is  about  eighteen  inches  wide  at  the  base,  tapering  upwards  to  a 
narrow  ridge  along  the  top. 

A  narrow  pathway  (indyoona)  leads  from  this  circle  to  another 
cleared  space  of  somewhat  smaller  dimensions,  about  a  quarter  of 
a  mile  distant,  in  a  secluded  part  of  the  forest  This  circle  is 
likewise  bounded  by  a  raised  earthen  wall  like  the  other  one,  and 
within  it  are  two  heaps  of  earth  about  a  foot  high,  on  the  top  of 


<^  **The  Bora,  or  InitUtion  Ceremonies  of  the  KAmiUuroi  Tribe,**  Joum.  Anthrop.  Intt., 
xxiv.,  411-427 ;  76id.,  xxv.,  818-380.  **  The  Burbung  of  the  Wiradthuri  TriJ>eg,"  Joum. 
Anthrop.  Inst.,  xxv.,  205-318. 
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winh  f)f  whinh  n  lire,  called  /AiOTCft5i''«w,  is  Icppt  liurtiirtg."  Where 
thr  piithwny  meets  each  of  these  rirolea,  there  is  an  opening  nbout 
two  or  three  feet  wide  left  in  the  emlMnkiiieiit  >ta  «,n  Mitr&nc«  to 
the  space  within, 

On  AjipruHL'htng  tlm  fitrthpr  ring,  on  either  *ide  of  the  path 
nixive  desiribed  are  winie  tracks  of  an  einu'»  foot  cut  in  the 
ground,  the  outline  of  iin  iguana  foi-uied  of  rajsed  earth,  nud  fmuie 
other  figures  The  bark  on  the  holes  of  a  nuinher  of  tret*  around 
this  ring  are  marked  with  various  witvy,  xtg-xafc  and  aval  pattern 
cut  with  ft  tomahawk.  Thin  mnrking  is  calleil  meomhtera  or  nu 
/undte.  Not  far  from  the  pathway,  and  in  clo^e  proximity  to  th 
niarhed  trees,  is  llie  linrizouta]  figure  of  a  man,  larger  than  life 
BiBe,  lying  pniiie  on  the  ground.  He  is  formed  nf  rais«d  rarth, 
with  a  layrr  of  mud  or  clay  on  the  upper  surface,  and  is  called 
Goig7i  or  Uaiamai. 

Musttring  ^he  Trihts. — The  inesaengers  who  are  sent  out  to 
gather  the  trilrts  carry  a  huUronrer,  some  taila,  btwmenuiga,  and 
white  stnnes.  When  a  masseoger  gets  near  the  cninp  nf  a  triW 
he  has  heen  instructed  to  summon,  he  waits  till  it  is  eveuiuK,  Mid 
then  approaches  it  quietly  and  swings  his  hullroai'er.  When  the 
old  mftn  hear  this  they  coiniiipiice  to  sins  "Birrt  birr!"  and  go 
to  the  messenger  and  conduct  him  to  the  men's  camp.  He  briefly 
tells  them  where  he  has  come  from,  and  postpones  the  rest  of 
his  message  till  the  following  morning. 

Next  morning  lie  goes  with  the  chief  men  to  the  Ibata^  or 
private  meeting-place  of  the  nien,  and  there  he  produces  his 
embleuis  of  authority  and  hands  them  to  the  head  men.  If,  as 
is  generally  the  case,  they  are  all  agreeable  to  join  the  Burbung 
gathering,  they  accept  the  emblems,  and  the  messenger  goes  back 
to  the  head  man  who  sent  him  and  reports  the  result  of  his  mission. 
When  the  time  arrives  to  start  for  the  appointed  meeting-place, 
all  the  men,  women  and  children  are  mustered  up,  and  the 
journey  is  commenced  towards  the  Burbung  ground,  dances 
and  songs  being  indulged  in  at  the  various  camping-places  along 
the  route.  When  this  concoui-se  arrives  almost  in  sight  of  the 
main  camp,  a  stoppage  is  made,  to  give  them  an  opportunity  for 
preparing  to  meet  the  people  already  assembled  there.     Their 
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baggage  is  laid  down,  and  the  men  approach  the  small  ring  in 
single  file,  their  bodies  being  painted  in  squares  and  orals  in 
white  and  red  colours.  They  generally  arrive  in  the  evening, 
but  sometimes  early  in  the  morning.  They  enter  the  ring  and 
go  round  in  single  file  till  they  are  all  within  it,  and  sit  down  on 
the  embankment,  with  their  faces  towards  the  country  from 
which  they  have  come.  One  of  them  now  sounds  a  bull  roarer,* 
and  the  men  belonging  to  the  ground,  who  may  be  called  the 
"  hosts,"  then  come  along  the  track  from  the  camp  and  also  enter 
the  ring  and  walk  round,  keeping  inside  the  strange  men  who 
are  sitting  on  the  bank.  Here  they  come  to  a  stand,  each  man 
looking  towards  the  big  ring.  The  hosts  know  what  district  the 
new  mob  are  from  by  the  direction  in  which  their  faces  are 
turned,  and  the  new  mob  know  the  hosts  are  the  people  belonging 
to  the  ground,  because  they  stand  looking  in  that  direction — 
but  neither  party  speak  a  word. 

The  new  men  then  get  up  and  walk  round  the  hosts,  and  start 
away  along  the  ti'ack  towards  the  urfanbang.  Each  man  breaks 
two  small  boughs,  one  of  which  he  carries  in  each  hand,  ilhd 
sways  them  in  the  air  at  intervals  as  he  walks  along.  Some  of 
them  may  carry  a  boomerang  in  one  hand,  and  a  bush  in  the 
other.  On  arriving  at  the  ring,  they  find  the  women  of  the  hosts 
dancing  within  it,  and  the  new  men  enter  it  and  dance  round  the 
women.     Everybody,  men  and  women,  then  come  out  of  the  ring. 

The  women  of  the  strangers,  who  had  walked  on  to  the  larger 
ring  when  their  men  went  to  the  small  one,  are  sitting  down 
outside  the  embankment,  waiting.  When  the  hosts'  women  come 
out,  these  new  women,  accompanied  by  the  novices  of  their  tribe, 
enter  the  ring.  The  men  of  the  hosts,  who  have  followed  the 
other  men  from  the  small  ring,  and  also  carrying  boughs  in  their 
hands,  then  march  in  round  them.  The  strange  women  then 
come  out,  and  their  men  go  in.  The  men  of  both  tril>es,  being 
now  all  in  the  ring,  pull  the  leaves  off  their  green  boughs  and 
throw  them  in  the  air,  letting  them  fall  on  the  ground,  at  the 
same  time  calling  out  the  names  of  the  principal  places,  Burbung 
grounds,  etc.,  in  their  country.     After  this,  all  the  men  come  out 


•  Sometimes  the  arri^-als  take  place  in  the  ver>'  earlj-  morning,  at  or  before  da.vli{fht, 
and  the  hosts  are  roused  out  by  the  sound  of  the  buUroarer  at  the  farther  rin^. 
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of  the  ring,  and  the  new  mob  of  men  and  women  go  and  pitch 
their  camp.  If  they  had  left  any  baggage  behind  when  they 
came  in  sight,  they  would  go  back  and  bring  it  up.  The  novices, 
if  any,  in  the  new  mob  go  with  the  women.  The  fathers  of  the 
novices  have  a  mark  of  red  paint  on  their  foreheads  or  faces,  so 
that  the  men  at  the  camp  may  see  them,  and  by  this  means  leani 
at  a  glance  how  many  new  boys  have  been  brought  in  this 
contingent.  If  a  man  have  two  sons  to  be  initiated,  he  will  have 
two  marks  on  his  face. 

Taking  away  the  Boys. — Early  in  the  morning  which  has  been 
decided  upon  for  taking  the  boys  away,  the  head  men  proceed  to 
the  sacred  ring  and  hold  a  discussion  as  to  the  most  convenient 
place  to  remove  the  main  camp  to.  The  place  proposed  by  the 
tribe  which  has  brought  the  greatest  number  of  boys  is  generally 
agreed  upon,  provided  it  is  otherwise  suitable.  When  this  point 
is  settled,  they  all  go  back  along  the  track  in  single  tile  to  the 
large  ring,  from  which  they  disperse  to  their  several  camps.  All 
the  women  and  children  are  then  gathered  up  close  to  the  ring, 
and  the  painting  of  the  novices  is  proceeded  with. 

The  men  who  are  to  take  charge  of  the  ceremonies  in  the  bush 
go  away  again  to  the  small  ring  and  paint  their  lx)dies  jet  black 
with  powdered  charcoal,  or  the  bark  of  certain  trees  charred  in 
the  tire.  The  two  men  who  are  to  use  the  bullroarers  also  see 
that  the  strings  of  these  instruments  are  in  good  order. 

The  painting  of  the  novices  is  done  by  the  mothers  and  sisters 
of  each  boy.  He  is  painted  all  over  with  red  ochre  and  grease  ; 
even  the  hair  of  his  head,  and  also  liis  rug,  are  painted  red.  One 
of  the  novice's  male  relatives  then  conies  forward  and  fastens  a 
belt  around  his  waist,  to  which  are  attached  two  tails  or  kilts, 
one  before  and  one  behind.  He  is  then  conducted  into  the  ring, 
and  is  placed  sitting  down  on  the  embankment — the  boys  of  each 
tribe  being  placed  by  themselves  on  that  side  of  the  ring  which 
is  nearest  their  own  country.  The  mother  and  sisters  of  each 
novice  are  just  outside  the  embankment,  sitting  in  such  a 
position  as  just  to  be  able  to  touch  him  with  their  feet.  All  the 
women  and  children  are  told  to  lie  down  and  keep  still,  and  are 
then  covered  over  with  rugs  and  bushes,  which  had  been  cut  and 
placed  in  readiness  for  the  purpose. 
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One  of  the  head  men  now  goes  along  the  group  of  boys,  bend- 
ing their  heads  down,  and  throws  a  rug  over  each  boy,  so  that 
they  can  only  see  the  ground  at  their  feet  The  sound  of  the 
bullroarer  is  then  heard  in  the  direction  of  the  smaller  ring,  and 
it  quickly  gets  nearer.  Two  men  ai-e  engaged  in  this  duty,  one 
on  each  side  of  the  pathway  connecting  the  two  circles. 

The  guardians  now  step  forward  and  lead  the  boys  away  out 
of  the  ring,  and  away  along  the  track  to  the  beginning  of  the 
marked  trees,  where  they  are  placed  lying  on  the  ground,  the 
group  of  boys  belonging  to  each  tribe  having  their  heads  pointing 
in  the  direction  of  their  own  country.  In  some  instances  the 
heads  of  all  the  novices  are  in  the  direction  of  sun-set.  Here 
they  are  covered  over  with  rugs,  and  are  kept  about  a  quarter  or 
half  an  hour,  till  the  women  depart  fi*om  the  large  ring,  as  will 
be  described  presently. 

The  boys  are  then  helped  to  rise,  and  the  rugs  are  adjusted  over 
their  heads  in  such  a  manner  that  a  small  opening  is  left  at  the 
face,  the  rug  projecting  at  each  side  like  a  hood.  This  is  done  in 
order  to  prevent  the  boys  from  seeing  anything  except  what  is 
straight  in  front  of  them.  One  of  the  men  then  pretends  to  see 
a  locust  or  bird,  or  something  of  the  kind,  in  the  air  in  the  direc- 
tion of  the  sun,  and  requests  the  boys  to  try  if  they  can  see  it. 
Having  looked  intently  for  some  time,  their  eyes  are  so  much 
dazzled  by  the  glare  of  the  sun  that  they  cannot  see  anything 
distinctly  for  a  good  while  afterwards,  and  everything  around 
them  has  a  strange  appearance. 

While  their  eyes  are  suffering  from  the  effects  of  the  sun's  rays, 
the  guardians  take  them  along  the  track  and  show  them  every- 
thing marked  on  the  ground  and  on  the  trees.  When  they  come 
to  each  marked  tree,  the  men  stoop  down  and  scratch  the  loose 
leaves  away  from  its  base,  and  rub  their  hands  upon  it,  at  the 
same  time  inviting  the  novices  to  take  particular  notice  of  the 
moombeera  cut  upon  it. 

Removal  of  the  Main  Camp, — I  must  now  return  to  the  women 
who  were  left  at  the  large  ring.  As  soon  as  the  novices  were  out 
of  sight,  the  rugs  and  other  coverings  were  taken  off  the  women 
and  children  by  some  old  men  who  remained  in  charge  of  them, 
and  they  were  told  to  rise  to  their  feet.      On  looking  at  the 
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cIeBert«d  ring,  tiie  niotlieis  aad  niaMn  uf  thu  uaviceD  ;(efiunilly 
febl  very  triatfu],  uud  vent  tlieir  feiiliiigH  hy  crying. 

All  tho  womcti  und  i-hililreu,  und  hucIi  uf  tin;  men  tut  hav-» 
iviuaiiied  with  thcin,  puck  up  all  tlieir  tuoveablE'S,  mad  prepiii'e  for 
u  aturl  lo  imotlier  uiiup,  ibe  site  uf  which  luul  previuusly  beou 
lixed  by  tli«  hend  men  ^ter  ditieuBsiiiii  nnioiif;  thciusulvca.  lieforo 
leaving  the  ciinip,  tliey  tix  u.  iiiui'k  na  n.  guide  to  any  other  tribes 
who  amy  not  haie  yet  arrived.  Thi»  in  doue  by  inaerliiig  a  pole, 
eight  or  tea  feet  bug,  upn;j;ht  in  tho  ground  inside  of  tlie  riag, 
lliu  Uip  uf  it  bitiiig  iimumented  by  having  a  bunch  i>f  leaves  tied 
to  it.  On  the  shaft  of  thia  vertical  pole,  about  four  ur  five  feet 
from  the  grouud,  auotlter  pole  ov  atiek  about  thi-ee  or  four  feet 
long  is  lashed  to  it  at  right  anglea,  pointing  in  the  direction  of 
the  new  cituip.  If  there  be  a  turn  in  the  way  leading  to  1 
Utter,  a  stick  having  a,  corresponding  bond  in  it  would  be  used 
for  the  horLEoiitHJ  pole ;  and  if  the  way  to  (he  new  cuuip  passed 
uver  creeks,  tlieir  position  wuuld  be  indiouted  on  the  horiioatal 
[lole  by  uieiuu  of  pieces  of  stick  tied  ucroBs  it,  eijunl  iu  numtmr 
and  in  rolativo  portions  to  the  creeks  to  be  passed  over. 

A  aomewhat  idinllar  guide  is  left  by  the  men  »t  the  bwhII  ring. 
They  cut  a  pole,  which  may  cun^feiat  of  a  tall  sapling  growing  iienr 
:il)imt  twenty  feet  long,  hikI  lean  it  in  thi;  low  fork  of  iiuotlie 
sapling,  perliapa  six  feet  high,  in  such  a  way  that  the  elevat«d 
end  points  in  tlie  direction  in  which  the  boys  were  taken  into  the 
bush,  the  other  end  of  the  pole  resting  on  the  gi'ound.  Close  by 
this  slanting  pole  they  also  make  marks  on  the  surface  of  the 
ground,  by  means  of  amall  poles  or  sticks  laid  horizontally  round 
a  centre,  representing  all  the  tribes  who  are  present— one  of  these 
sticks  pointing  in  the  direction  of  the  country  from  which  each 
tribe  has  cume.  Those  tribes  which  have  not  yet  arrived  are  not 
represented,  but  a  space  or  opening  is  left  where  their  pole  ought 
to  be.     This  index  is  calle<1  aradna. 

Haling  made  tiiese  preparations,  the  men,  women  und  children 
proceed  to  the  site  chosen  for  the  new  camp,  which  is  called 
A/trowang.  The  people  of  the  local  tribe  are  the  first  to  select 
their  quarters,  around  which  the  other  tribes  take  up  their 
respective  positions,  each  in  the  direction  of  the  country  they 
have  come  from. 
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A  short  distance  from  this  main  camp  a  piece  of  level  ground 
is  selected  and  cleared  of  sticks  and  loose  rubbish,  and  in  the 
middle  of  it  two  tires  are  lit,  about  twenty  yards  apart.  This 
place  is  called  AychowaL  Around  these  tires  the  mothers  and 
sisters  of  the  novices  dance  every  evening  accompanied  by  all 
the  women  and  children  of  the  tribes  present.  None  of  the 
men  participate  in  these  dances  at  the  AychowaL  The  last 
night  before  the  boys  are  brought  back  the  women  dance  and 
sing  around  these  tires  nearly  all  night. 

The  morning  following  the  establishment  of  this  new  camp, 
one  of  the  old  men,  accompanied  by  one  or  two  of  the  elder 
women,  pay  a  visit  to  the  original  camp.  The  man  goes  to  the 
small  ring  and  cuts  a  nick  in  the  long  slanting  pole  already 
described,  to  show  that  all  the  people  have  been  gone  away  one 
day.  One  of  the  women  also  marks  the  upright  pole  at  the 
large  ring  with  one  nick,  conveying  the  same  meaning.  The 
nick  cut  by  the  man  is  horizontal,  that  cut  by  the  woman  in  the 
other  pole  is  vertical,  the  women  not  being  allowed  to  mark  their 
pole  in  the  same  way  as  the  men  mark  theirs.  This  marking  of 
the  poles  would  be  continued  for  some  days,  until  the  tribes 
expected  had  either  arrived,  or  it  was  thought  they  did  not 
intend  to  be  present. 

I  will  now  endeavour  to  explain  the  use  and  meaning  of  these 
poles  : — It  sometimes  happens  that  a  tribe  may  be  delayed  on 
the  road  by  rain  or  floods,  or  other  causes,  and  arrive  a  day  or 
two  after  the  boys  have  been  taken  away.  On  arriving  at  the 
main  camp  and  tinding  it  deserted,  the  initiated  men  would  all 
proceed  to  the  small  ring,  and  the  women,  novices,  and 
children  to  the  large  one,  where  they  would  see  the  poles 
erected,  letting  them  know  how  many  days  previously  the 
main  mob  had  left.  The  sticks  laid  upon  the  ground, 
radiating  round  a  common  centre,  would  let  the  men  see  what 
tribes  were  present,  and  also  what  tribes,  if  any,  are  still 
missing.  They  would  then  add  another  stick,  pointing  in  the 
direction  of  the  country  they  had  themselves  come  from.  The 
men  would  them  go  from  the  small  ring  along  the  track,  looking 
at  everything  as  they  went,  and  join  their  women  and  boys  at 
the  other  ring.  All  of  them  would  then  start  in  the  direction 
indicated  by  the  poles,  and  on  coming  up  to  the  new  camp  they 
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they  get  in  si^ht  they  fonii  inln  single  tile  aikI  lutvnnce  in 
a  Hue.  Eftch  ninn  hna  a  liuaK  which  he  hi>lila  in  front  of  him, 
so  as  to  hide  the  upper  pnrt  o£  his  Ixxly,  The  buys  are  helped 
to  get  up  nnd  are  sI^kkI  i«  &  row  between  tlieir  uunp  imd  the 
tires.  When  ihtt  goomitt  intin  mwh  the  cuuip,  ttiey  comn  round 
one  end  of  it,  nntl  form  n  row  on  the  opposite  Hiile  of  the  lirv  to 
that  on  which  the  Ixtya  ure  standing.  They  then  throw  down 
bheir  buslies  nnd  dnuce  for  a  brief  time  before  the  novioes,  fuid 
then  go  into  the  rooingat  camp  and  sit  down.  The  rooiiigat  men 
then  go  out,  and,  picking  up  the  bushes  brought  by  the  g(ioin>t> 
strip  nil  the  leaves  off  them,  dancing  and  making  a  great  iiotse 
by  Bhuutiug  "  Wah  !  wah  1 "  all  the  time  they  are  breaking  off  th« 

tSniiie  a(  the  gootnat  uieu  remain  with  the  men  in  tlie  bush,  the 
others  return  to  the  women's  cainp.  Those  who  intended  remain- 
iug  had  painted  theuHelves  jot  black  on  the  way  out,  but  those 
who  iuUtuded  to  return  were  not  painted.  These  gooiiiat  nicu 
reach  t)ie  buish  camp  aliuut  the  middle  uf  the  day.  Mtire  than 
one  lot  of  goonint  men  may  vLsit  the  camp  in  the  bush,  aod  the 
formalities  obeeft'ed  ou  cAch  occasion  are  the  smiie. 

When  it  ia  determined  to  remove  from  the  rooingat  oauip,  Uie 
wall  nt  the  Jipex  ..f  the  V-shnpecl  eiK'k.sui-e  is  thmwn  down,  nud 
the  men  and  boys  march  out  throng  the  breach  and  proceed  in 
the  direction  of  the  women's  camp  to  another  place,  where  they 
erect  a  camp  all  in  one  line.  Only  one  night  is  spent  in  this 
camp,  and  the  men  remain  up  nearly  all  the  night,  playing  difie- 
rent  animals  and  singing.  Next  morning  the  men  forui  a  semi- 
circle, damping  in  front  of  the  boys,  who  are  put  standing  in  a 
row,  and  two  men  step  into  the  clear  space  and  swing  buUroarera. 
The  blankets  are  then  lifted  off  the  heads  of  the  novices,  and  they 
are  told  to  look.  The  chief  men  then  advance,  and,  stepping  up 
quite  close  to  tlie  boys  in  a  menacing  attitude,  threaten  them 
that  if  ever  they  divulge  anything  which  they  have  seen  or  heard 
in  the  bush,  they  will  lose  their  lives  either  by  the  hands  of  their 
fellows  or  by  supernatural  agency. 

After  this  all  hands  remove  from  that  place,  still  going  towards 
the  women's  camp,  till  they  come  to  a  water-hole,  where  a  halt  is 
made.  On  the  way  from  the  last  camp  to  this  place,  the  novices 
have  been  allowed  to  carry  their  heads  ei-ect  and  look  about 
them. 
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'  The  men  play  the  crow,  imitating  that  bird,  and  then  play  the 
dingo,  scratching  back  dirt  with  their  feet.  After  this  all  the 
'* black"  men  go  into  the  water  and  wash  the  black  paint  off 
themselves ;  the  guardians  also  go  in,  but  the  novices  sit  on  the 
bank  watching  them.  When  the  men  come  out  of  the  water, 
they  singe  the  hair  short  on  the  boys'  heads,  and  also  off  other 
parts  of  their  bodies ;  the  hair  of  the  men  is  not  singed.  Every- 
body, including  the  boys,  then  paint  themselves  white  with 
pipeclay,  which  is  diluted  with  a  small  quantity  of  water  in  a 
coolamin.  The  men  and  boys  assist  each  other  in  this  painting, 
which  must  extend  all  over  their  bodies,  including  the  hair  of 
their  heads.  The  whole  party  being  now  painted  with  pipeclay, 
may  for  distinction  be  called  '*  the  white  mob."  If  there  are  any 
dogs  in  tlie  party,  they  have  a  white  streak  of  pipeclay  marked 
down  their  forehead  to  the  point  of  the  nose.  The  men  and  boys 
now  catch  hands  and  form  a  ring,  to  see  what  space  they  will 
occupy,  being  a  kind  of  drill  so  that  they  may  know  their  work 
when  they  reach  the  women's  camp  presently. 

The  shrill,  cooeeying  sound  of  the  goomat  men  coming  from 
the  women's  camp  is  now  heard,  and  one  of  the  white  men  swing 
a  bullroarer  in  reply.  The  novices  are  placed  standing  in  a  row 
in  a  clear  piece  of  ground  facing  in  the  direction  of  the  women's 
camp.  The  goomat  now  advance  in  single  file,  each  man  carrying 
a  bough  in  front  of  him  as  l)efore  described,  and  form  a  line 
facing  the  novices.  The  goomat  men  now  throw  down  their 
bushes  and  go  through  a  short  dance.  The  "  white "  men  step 
forward  and  pick  up  the  bushes  which  the  others  have  thrown 
<lown  and  pull  the  leaves  off  them,  scattering  them  about,  making 
a  great  noise,  as  previously  described. 

The  head  man  of  the  goomat  mob  now  asks  the  ^  white  men  " 
to  form  into  a  ring  by  joining  their  hands,  in  order  that  he  may 
see  the  size  of  the  ring,  for  the  purpose  of  assisting  him  in 
placing  the  women  round  the  fires.  The  goomat  men  now  take 
their  departure  and  return  to  the  women's  camp  at  the  Aychowal. 

When  the  mob  started  out  to  the  bush  to  meet  the  men  and 
boys  at  the  water-hole,  the  women  replenished  the  fires  and  cut  a 
number  of  green  boughs,  which  they  laid  in  a  line  between  one 
tire  and  another.  On  the  return  of  the  goomat  all  the  women 
and  children  are  mastered  by  the  men  and  are  placed  lying  down 

9a 
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outside  the  Sros,  »nd  are  theii  qovmwI  over  with  rugs,  blaakl^t!f 
And  bualiei,  A  few  of  the  heiiid  men  of  the  oMiip  iiio>i  reniAin 
atandiiig  round  the  fires  watchinj^  the  woiiien. 

Jtf/nr/i  o/  th(  Hoys. — When  kH  is  rwidj-  the  "white  mob" 
mnke  their  ftppearnnce  in  single  file,  the  boys  and  their  guunliuns 
being  in  the  lead— ii  guardian  being  in  front  with  his  noiico 
behind  him,  then  nnotlier  gunrdinn  followed  by  hit  novice,  and 
so  on.  Befure  coming  in  sight  of  the  cnmp  they  laid  down 
everything  they  were  carrying,  and  now  have  iiothitjg  in  thffir 
hands.  A  large  bulliiiarer,  Boolpet,  would  l>e  soundni  in  the 
reiir  by  one  i>f  the  gnonint  men.  bis  this  mob  nppronolied.  This 
wiiuUl  be  almut  the  middle  of  the  dny. 

^^'hen  the  front  mnn  getn  within  such  a  dintnnce  of  the  [mint 
midway  betwoen  the  two  fires  as  he  estimiites  l«  lie  thn  ntdius  of 
the  circle,  he  tarns  tu  one  aide  and  the  others  follow  him.  When 
about  hfilf  tlie  roob  have  gone  to  this  side,  the  men  who  are 
Htill  coming  turn  the  contrary  way,  goin^  round  to  meet  the 
firet  man.  When  all  the  men  and  boyii  are  in  their  places,  they 
Mtch  each  others  haiidH  and  form  n  cnnipk'te  ctrctt^  which  may  be 
cnlled  the  "white  ring,"  round  the  women  and  the  fires.  They 
do  all  this  as  <]uietly  as  possible,  no  that  the  women  may  not  hear 
them  coming  in.  Smihc  of  the  goonmt  nicii  iiiv  stiinding  outside 
the  "white ring"  directing  the  proceedings,  having  estimated  the 
sine  of  the  ring  by  having  seen  it  fonned  at  the  water-hole  in  the 

The  head  men  now  give  orders  for  the  women  to  get  up,  and 
each  mother  then  looks  around  for  her  son.  Having  his  hair  cut 
off,  and  being  painted  white,  sometimes  so  alters  his  appearance 
that  his  mother  cannot  readily  recognise  him.  Some  of  the 
goomat  men  perhaps  indicate  the  son's  position.  Each  boy  has 
n  nose  peg  made  of  kangaroo  bone  through  the  septum  of  his 
nose,  or  carried  in  his  mouth,  to  further  assist  in  distinguishing 
them  from  the  other  men.  Each  mother  goes  close  to  her  son, 
and  catching  one  of  her  breasts  in  her  hand  mises  it  towards  him, 
and  he  bends  his  head  and  pretends  to  suck  it.  The  sisters  of 
the  novice  also  approach  him,  and  rub  their  feet  on  his  feet  and 
ankles.  The  mothers  then  rub  their  hands  on  their  sons,  and  on 
all  their  male  relations,  pretending  to  rub  the  whito  paint  off. 
Every  man  in  the  "white  ring"  will  be  rubbed  in  this  way,  aft«r 
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which  the  mothers  and  all  the  women  pass  out  of  the  ring  under 
the  men's  arms,  and  stand  a  few  paces  away  to  witness  the 
remainder  of  the  performance. 

The  men  forming  the  *<white  ring''  now  close  in,  and  commence 
throwing  the  bushes  on  the  tires.  They  commence  midway 
between  the  two  fires  and  take  the  bushes  each  way,  some  being 
thrown  on  one  fire  and  some  on  the  other.*  The  boys  do  nothing. 
Each  guardian,  assisted  by  the  men  near  him,  then  lifts  his 
novice  ia  his  arms,  and  holds  him  in  the  smoke  arising  from  the 
smouldering  of  tlie  green  bushes.  Half  the  boys  are  smoked  at 
one  fire  and  half  at  the  other.  While  the  men  are  holding 
the  lM>ys  up  in  the  smoke,  the  former  keep  repeating  ^  Birr ! 
birr!"  and  the  women  exclaim  '*Heh!  heh  !"  The  guardians 
and  other  men  stand  on  the  bushes  and  the  smoke  ascends 
around  them  and  the  boys.  As  each  novice  is  held  up  by  his 
guardian,  he  shakes  his  breast. 

As  soon  as  the  novices  are  smoked  they  catch  each  other's 
hands  and  run  away  to  the  place  where  the  swags  were  left  when 
approaching  the  camp  shortly  before.  The  signal  for  them  to 
run  away  in  this  manner  is  when  they  hear  the  men  clapping 
their  hands.  When  the  women  hear  this  clapping  they  turn 
their  backs  so  that  they  will  not  see  the  boys  running  away. 

The  guardians  go  after  the  boys,  and  some  of  the  other  "  white" 
men  follow  them  a  short  distance  and  return  to  the  fires.  The 
smoking  ceremony  is  then  completed,  and  the  *'  white "  men  go 
l>ack  to  the  place  where  they  left  their  swags,  and  bring  them 
into  the  main  camp.  The  guardians  and  boys  remain  where  the 
swags  were  left  all  night.  It  is  only  the  men  and  boys  who 
were  out  in  the  bush,  whom  I  have  called  the  "  white  mob,"  who 
are  smoked ;  the  Goomat  and  other  men  belonging  to  the 
women's  camp  are  not  smoked,  but  are  standing  around  assisting 
the  head  men  in  carrying  out  the  various  formalities. 

Next  day  a  lot  of  rugs,  equal  in  number  to  the  novices,  are 
laid  in  a  line  on  the  ground,  and  two  coolamins  of  water  are 
placed  alongside.  The  mothers  of  the  boys  and  all  the  women 
are  close  by  this,  and  as  the  guardians  approach  with  the  boys 
the  women  commence  shouting,  "  Ileh  !  heh  !"  and  throw  pieces 

•  OiM  fire  only  i«  u«ed  at  the  Aychowal  In  some  parts  of  New  En^^lancU 
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of  liark  at  them,  which  the  guiirHiftna  wnrd  off.  The  boys  are 
conducted  to  the  rugs  (uiH  ait  down  upon  thdm,  and  the  guardmne 
give  theni  a  driuk  out  of  n  coolaiuin.  The  guirdinns  and  novices 
ihen  go  back  to  tlieir  own  camp,  and  the  woineu  return  to  theire. 
Any  of  the  men  who  were  present  nlso  go  btvck  to  their  respective 
camps. 

Final  CeremenKs. — On  the  following  morning,  the  titnuigf? 
lriV>eB  who  are  present  make  prcparnttoiis  for  taking  their 
(iejuirture,  and  in  the  course  of  n  few  dnys  they  are  all  on  their 
WHy  back  to  their  own  hunting  gronnde.  The  remainder  of  the 
initiatory  rites  are  completed  by  eacli  tribe  upon  their  own  boys 
wlien  they  get  bock  to  their  respective  digtricta.  On  their  wny 
thither,  tliey  are  not  permitted  to  come  near  the  women  or 
children,  but  nre  kept  by  themaelies  in  the  custody  of  their 
guardians.  As  these  final  ceremoniee  are  the  same  for  «acli 
tril>e,  the  details  relating  to  tlie  local  mob  only  will  now  Ix- 
Blnted. 

In  about  a  week's  time  after  the  meeting  at  the  Ayohowal  £re, 
the  IrnvB  nre  brouglit,  nil  marching  abrenst,  to  a  plac«  where  thp 
mi'U  have  tit  two  fires  eiuiiiar  to  those  at  the  "white  ring,"  t 
in  n  (liffer<"nt  plnce,  and  none  of  the  men  are  painted,  except  the 
boys,  who  are  adorned  with  white  and  red  stripes  crossing  each 
other,  forming  squares.  Bugs  are  spread  upon  the  ground,  and 
the  boys  are  brought  in  and  seat  themselves  upon  theni.  The 
men  then  form  a  ring  round  tlie  boys  and  join  hands,  as  at  the 
Aychowal  ring.  Food  is  then  placed  before  the  boys,  and  the 
gutu-dians  remain  standing  by  while  they  ciit.  When  they  have 
had  enough  they  are  again  smoked,  but  on  this  occasion  they 
stand  on  the  ground  on  the  leeward  side  of  the  fires,  after  which 
they  go  away  to  tlieir  camp  aecompiinied  by  the  guardians.  The 
ring  of  nien  then  breaks  up.  If  there  is  any  remaining  food,  the 
guardians  take  it  with  them  to  the  boys'  quarters.  When  these 
proceedings  are  over,  the  women  return  to  their  own  camp, 
which  is  not  far  away.  The  men  then  put  bushes  on  the  fires 
and  jump  upon  them,  the  smoke  ascending  round  them  as  at  the 
former  ring. 

From  the  time  the  boys  started  away  from  the  Aychowal  ring 
til]  tiieir  return  to  the  present  meeting  place,  they  were  obliged 
to  caiTy  a  lirestick  in  their  hand  when  travelling  from  one  place 
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to  another ;  but  from  this  time  forth  they  are  freed  from  carrying 
the  fire.  They  are,  however,  kept  under  the  surveillance  of  their 
guardians  for  some  time  yet,  during  which  they  must  abstain 
from  certain  kinds  of  food  enumerated  by  the  old  men  of  their 
tribe.  The  nov^ices  must  not  let  a  woman's  shadow  fall  upon 
them,  or  on  their  weapons,  or  anything  worn  by  them.  This 
shadow  is  called  iatvanba^  and  is  superstitiously  avoided. 

Conclusion, — In  the  preparation  of  this  article  I  have  been 
obliged  to  deal  only  with  the  most  important  parts  of  the  cere- 
monies, and  to  abridge  my  descriptions  of  them  as  much  as 
possible,  in  order  to  keep  the  paper  within  reasonable  limits 
for  publication ;  but  it  is  hoped  that  the  details  will  be  found 
sufficiently  full  for  ordinary  purposes  of  comparison  with  similar 
rites  celebrated  in  other  parts  of  Australia. 

The  extraction  of  a  front  tooth  has  not  been  practised  by  the 
New  England  tribes  for  many  years,  and  as  there  appear  to  be 
grounds  for  doubt  as  to  whether  the  custom  was  ever  in  force  in 
some  districts  of  New  South  Wales,  any  further  remarks  on 
this  part  of  the  subject  will  be  deferred  until  additional  investi- 
gations have  been  made.  It  may  be  stated,  however,  that  the 
whole  of  the  interesting  ceremonial  in  connection  with  the 
knocking  out  of  a  tooth,  as  practised  by  several  native  tribes 
with  which  I  am  acquainted,  has  been  particularised  by  me  in 
other  publications. 

Lying  between  the  eastern  margin  of  the  Tableland  of  New 
England  and  the  Pacific  Ocean  is  a  large  tract  of  country, 
extending  from  about  the  Hunter  River  northerly  along  the 
coast  as  far  as  the  Clarence,  peopled  by  a  number  of  tribes 
differing  more  or  less  in  their  dialects,  but  having  substantially 
the  same  class  system.  The  initiation  ceremony  of  these  tribes 
is  known  as  the  Keeparra^  which  is  of  the  same  type  as  the 
Burbung  herein  described,  all  the  essential  points  being  almost 
identical  in  both,  although  many  of  their  details  differ  considerably. 
It  may,  therefore,  be  said  that  practically  the  ceremonies  described 
in  this  paper  represent  those  in  force  in  the  whole  of  the  country 
1:>etween  New  England  and  the  sea  coast. 

As  before  stated,  the  New  England  tribes  are  bounded  on  the 
west  by  the  Kamilaroi,  whose  iaurai,  or  country,  extends  down 
the  Severn,  Macintyre,  Gwydir,  Namoi,  and  other  rivers  to  their 
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juDCtion  with  the  Barwon,  Knci  still  farther  to  tii<>  wmtw«rd. 
The  Sora,  or  iuitiatiou  u^enioniM  of  the  KaniiUroi  trihtu,  in 
described  in  h  paper  cimtributed  hy  nie  to  the  Hojrnl  Sucinty  cif 
Victori».*  Although  the  extent  of  country  occnpiwl  by  the 
trib«!s  of  Nc^w  England  is  comparatively  small,  their  oereiiioi>ie« 
are  of  ^reat  importance^  as  tttfurdiii};  a  tonnecting  link  lietween 
the  Ki^parra  on  the  one  side,  and  the  Bom  on  the  uth^r ;  a 
modilication  of  portions  of  both  these  cerenionifs  )«iug  ohservable 
in  some  parts  of  the  fiorbong  described  in  this  article. 


^ 


Art.  XL — TJte  Bora  of  the  KamiUuoi  Tribes. 

By  R.  H.   Mathbws, 

Licensed  Surveyor. 

(Communicated  hj  Professor  Baldwin  Spencer). 

[Bead  10th  September,  1S90.] 

T/tg  Bora  at  Talkvood, — In  March,  1895,  I  heard  that 
the  aborigines  were  mustering  near  Tall  wood  Station,  oa 
the  Weir  River,  Queensland,  for  the  purpose  of  holding 
a  Bora.  By  corresponding  with  residents  of  the  district, 
I  learnt  that^  owing  to  the  very  dry  weather,  great  delays 
arose  in  gathering  the  various  tribes  who  intended  to  be 
present  In  June,  fearing  to  put  off  my  visit  any  longer,  lest  the 
ceremonies  should  be  commenced  before  I  got  there,  I  started  for 
the  scene  of  the  Bora.  This  journey  was  accomplished  by  going 
350  miles  by  railway  to  Narrabri,  and  thence  by  stage  coach  150 
miles  to  Mungindi,  a  small  town  on  the  boundary  between  New 
South  Wales  and  Queensland.  At  Mungindi  I  obtained  a  horse 
and  sulky  and  drove  an  additional  distance  of  55  miles  to  the 
aboriginal  camp  on  the  Tallwood  run,  making  a  total  distance  of 
upwards  of  550  miles.  The  only  people  then  assembled  at  the 
Bora  ground  were  the  local  Tallwood  tribe  and  the  contingents 
from  Kunopia  and  Well  town  respectively. 

After  I  had  pitched  my  camp,  I  entered  into  conversation  with 
the  head  men,  some  of  whom  were  known  to  me,  having  been 
acquainted  with  them  when  surveying  Crown  lands  in  that  part 
of  the  country  in  1875  and  1876.  I  had  been  kind  to  them  in 
those  days,  while  listening  to  their  legends  and  their  songs,  and 
studying  their  wonderful  class  system* ;  and  when  I  met  them 
now  I  found  their  friendship  of  the  greatest  value  to  me.  On 
my  showing  them  that  I  knew  their  Bora  secrets,  they  received 
nie  as  one  of  tlie  initiated,  and  admitted  me  to  all  their  secret 
meetings. 


•  S«e  "The  Kamilaroi  CImh System  of  the  Australian  Aborigines,"  Proc.  Roy.  Geog.  Soc, 
Australas.,  Qld.  Boh.,  x.,  18>S4. 
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I  WM  disappointed  ou  lemming  from  tliew  nntives  that  soiiie 
tliR  moat  distant  tribes  hiut  nut  yet  arrived,  although  weekly 
expected,  and  that  the  fiuul  ceremoay  could  not  take  place  until 
tliey  cAiue.  I  thou  determined  to  wnit  at  the  camp  a  few  weekn 
in  the  hope  of  their  arriving  within  that  time,  and  at  once 
about  taking  measurements  and  drawings  of  the  circles  and  the 
pfithwny  connecting  them,  the  mnrrengahlee,  and  as  much  of  the 
yammunyamun  on  the  tree»  and  on  tho  gi-ouiid  as  I  cousidered 
necessary.  The  position  of  the  main  camp  and  its  sun-oundiugs 
were  nlKu  noted. 

T  spent  the  greiit«r  part  of  my  time  with  the  head  men,  asking 
them  to  fully  describe  ev^ry  part  of  the  ceremonies,  which  1  took 
down  in  detail  in  a  note-lyjok  which  I  carried  for  the  purpii&e. 
On  several  occasions  I  took  about  n  dozen  of  the  initiated  men, 
and  one  or  two  of  the  chiefs,  with  me  into  scoltided  parts  of  the 
forest,  a  mile  or  two  from  the  cnmp,  where  I  got  them  to  repro- 
duce most  of  the  several  parts^ — -mimic  perfornmnces,  tpectacular 
exhibitionB,  and  taVileauK,  which  are  enactc!  in  the  daytime, 
while  the  novices  are  away  in  the  bush  with  the  kooringal.  They 
nUo  performed  the  greater  part  of  the  dances  ami  plays  which 
trtke  place  at  the  camp  fires  at  night  on  those  occasions  described 
fuLtlier  un  in  ihis  pitpei;  when  tlii?  novices  are  brouffht  out 
their  own  yard  for  the  purpose  of  being  present  at  them.  All 
the  perfonnances  which  were  gone  through  in  my  presence  agreed 
exactly  with  the  descriptions  of  them  which  I  had  previously 
obtained  from  other  hlacktellows  at  the  cnmp,  and  elsewhere  in 
the  district. 

I  remained  at  Tallwood  between  two  and  three  weeks,  and 
during  this  time  the  trilje  from  Goondiwindi  and  that  from  St. 
George,  severally  put  in  an  appoEirance,  and  were  welcomed  in 
the  usual  manner*  ;  but  the  Mogil  Mogil,  Gundabloui  and  Mun- 
gindi  tribes  had  not  yet  arrived;  and  fi-om  letters  which  I  had 
received  from  correspondents  at  the  last-named  place,  there  «'as 
no  probability  of  their  coming  for  another  month  or  more,  owing 
to  the  arid  state  of  the  country,  and  the  consequent  ditBculty  of 
obtnining  food  and  water. 

As  I  could  not  possibly  spare  the  time  to  wait  so  long  as  that, 
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I  returned  to  Mungindi,  where  I  learnt  that  the  local  tribe  were 
gathered  on  the  Barwan  River,  not  far  away,  and  that  the  Gun- 
dabloui  and  adjacent  tribes  were  camped  at  Gnoolaaia,  on  the 
Moonie  River,  about  eighteen  miles  distant,  waiting  for  rain  to 
enable  them  to  proceed  to  Tallwood.  I  therefore  visited  these 
tribes,  and  spent  another  fortnight  gathering  all  the  details  I 
could  regarding  their  initiation  ceremonies  and  other  customs. 
There  I  met  Moogan  Billy,  Jack  Bagot,*  and  other  head  men  with 
whom  I  had  become  acquainted  when  I  was  camped  at  Mungindi 
in  1880,  surveying  that  township  for  the  Queensland  Grovern- 
nient.  They  welcomed  me  as  an  old  friend,  and  cordially  gave 
me  all  the  assistance  they  could. 

It  was  now  the  end  of  July,  and  there  being  still  no  rain,  or 
any  probability  of  the  tribes  referred  to  making  an  early  start  for 
the  Bora  camp  at  Tallwood,  I  decided  to  leave  the  district. 
Before  starting  away,  I  arranged  with  a  gentleman  living  in  the 
district  to  furnish  me  with  the  date  of  the  arrival  of  the  last 
contingent  at  Tallwood,  and  of  the  breaking  up  of  the  Bora 
camp.  I  also  asked  one  of  the  old  blackfellows,  as  a  personal 
favour  to  me,  to  tell  my  correspondent  the  place  where  the 
novices  were  taken  during  their  sojourn  in  the  bush,  as  well  as 
the  location  of  the  Thnrrawanga  camp,  to  which  the  kooringal 
and  their  charge  returned.  This  was  all  the  additional  informa- 
tion I  required,  because  I  had  already  collected  complete  details 
of  the  secret  ceremonies  which  would  be  conducted  in  the  bush. 
My  sable  friend  faithfully  kept  his  promise,  and  from  the 
information  which  he  subsequently  supplied  to  my  correspondent, 
I  have  been  enabled  to  add  particulars  respecting  the  date  of  the 
commencement  of  the  principal  ceremonies,  and  the  position  of 
the  secret  camp  in  the  bush. 

On  the  1st  of  September  a  small  detachment  of  men  and 
women  belonging  to  the  Gundnbloui,  Mogil  Mogil,  and  Mungindi 
tribes  arrived  at  the  Bora  camp,  and  were  accorded  the  usual 
reception.  These  blacks  had  been  sent  to  represent  the  tribes  to 
which  they  respectively  belonged,  the  rest  of  their  people  remain- 
ing at  Gnoolama,  before  referred  to,  as  they  did  not  care  to 
undertake  the  journey  to  the  Bora  ground  owing  to  the  severe 

•  Joum.  Anthrop.  Inst.,  xxiv.,  411. 
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drought  then  prevailing  throughout  the  district.  A  few  natives 
from  Meroe  also  arrived  at  Tall  wood  on  the  same  day  as  the 
Gundabloui  contingent. 

As  the  water  in  Redbank  Creek,  on  which  the  main  camp  was 
situated,  was  rapidly  drying  up,  no  time  was  lost  in  proceeding 
with  the  ceremonies  after  the  detachments  referred  to  had  arriverl. 
Accordingly,  on  the  3rd  of  September  the  novices  were  taken 
away  from  the  large  ring  in  the  manner  subsequently  described. 
The  men  and  novices  then  proceeded  to  Gurardera  Li^oon,  about 
nine  or  ten  miles  in  a  west-south-westerly  direction  from  the 
Bora  ground.  This  lagoon  is  on  Gurardera  Creek,  about  two 
miles  above  its  junction  with  Warrandine  Creek,  and  was  the 
only  place  for  several  miles  around  where  there  was  water.  Here 
a  camp  was  formed,  and  a  boughyard  erected  for  the  boys  about 
eighty  yards  from  the  men's  camp.  A  description  of  the  shape 
and  structure  of  this  yard,  and  the  general  arrangement  of  the 
men's  quarters,  will  be  found  in  subsequent  pages. 

The  boy8  were  kept  »t  this  «unp  for  nine  or  ten  days,  during 
which  the  various  performances,  descrilied  under  the  head  of 
Ceremonies  in  the  Bush^  were  enacted  at  the  camp  fire,  and  while 
out  hunting  during  the  day.  At  the  end  of  the  time  mentioned!, 
the  Kooringal  met  the  Beegay  in  the  bush,  and  after  the  boys  had 
been  shown  the  bullroarer,  they  all  proceeded  to  a  water-hole  in 
Warril  Creek,  where  the  kooringal  and  guardians  washed  them- 
selves and  camped  for  the  night.  The  following  morning  the 
l>oy8  were  taken  to  the  thurrawanga.  Details  of  all  the  matters 
briefly  referred  to  in  this  paragraph  will  be  given  farther  on. 
My  correspondent,  under  directions  from  me,  also  gave  me  very 
full  nieasurements  and  sketches  of  the  thurrawanga  camp,  from 
which  I  have  been  enabled  to  prepai*e  the  description  of  that 
camp  given  elsewhere  in  this  paper. 

The  tribes  who  attended  the  Tallwood  Bom  were  for  tlie  most 
part  the  same  people  who  had  assembled  at  Gundabloui*  a  little 
more  than  a  year  before,  and  all  belonged  to  the  Kamilaroi 
community  and  had  the  same  class  system.  The  tribes  from 
Goondiwindi    and   Welltown   spoke    Piekurabil,   the   St.   George 


•  Journ.  Anthrop.  Inst.,  xxlv.,  411-427;  7fe»V/.,  xxv.,  318-.*i:)9 ;   and  Jonrn.   Roy.  Soo. 
N.  S.  WaleK,  xxviii.,  98-129. 
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people  spoke  Kogai,  and  the  Kamilaroi  language  was  spoken  by 
all  the  rest ;  but  these  three  dialects  appeared  to  be  mutually 
understood  by  most  of  the  people  present.  There  were  twenty- 
four  novices  initiated,  five  of  whom  were  half-castes. 

Gathering  the  Tribes, — Messengers  were  despatched  by  the 
headman  of  the  Tallwood  tribe  to  all  the  people  whom  he  wislied 
to  be  present  at  the  ceremonies.  These  uiessengers  were  of  tlie 
Kupathin  class,  and  totem  emu,  the  same  as  their  chief,  and  were 
sent  to  men  of  the  same  totem  in  the  other  tribes.  Each 
messenger  carried  with  him  a  buUroarer,  sevenil  kilts,  and  other 
articles,  and  was  accompanied  by  a  novice  painted  red  from 
head  to  foot.  There  was  also  another  man  with  them,  who 
acted  as  guardian  to  the  novice.  The  formalities  observed 
on  the  arrival  of  the  messengers  at  a  strange  camp,  and  also 
on  the  arrival  of  a  tribe  at  the  Bora  ground,  were  practically 
the  same  as  previously  described  by  me.*  I  was  at  Tall- 
wood  when  some  of  the  contingents  arrived,  and  was  present  at 
the  reception  at  the  large  ring  to  which  the  men,  women  and 
novicfs  proceeded  on  their  tirst  arrival.  I  was  also  penuitted 
to  accompany  the  men  over  the  sacred  ground,  visiting  the  figures 
of  Baiamai  and  his  female  consort,  the  yammuny^mun,  and  the 
imposing  spectacular  display  at  the  goonaba,  where  the  two  old 
head  men,  having  their  bodies  smeared  all  over  with  human  blood, 
stood  upon  the  warrengahlee  while  the  men  approached  them 
swaying  pieces  of  burning  bark  wrapped  in  green  bushes,  from 
which  the  smoke  curled  upwards  into  the  air. 

The  Getieral  Encampment, — The  camp  was  situated  on  level 
ground  in  some  heavily  timbered  forest  country  on  the  left  bank 
of  Redbank  Creek,  a  small  tributary  of  the  Weir  liiver,  iu  the 
Parish  of  Tallwood,  County  of  Carnarvon,  Queensland.  This 
place  is  about  four  miles  northerly  from  Tallwood,  an  old  head 
station  on  the  main  road  from  Goondiwindi  to  Mungindi.  The 
camp  of  the  local  tribe,  which  was  the  iirst  to  occupy  the  ground, 
was  about  seventy  yards  from  the  creek,  and  formed  the  datum 
point  around  which  each  of  the  other  tribes  pitched  their  camps 
on  arrival  The  Goondiwindi  and  Welltown  people  camped  to 
the  eastward  of  the  local  Tallwood  tribe  ;  those  from  St  George  on 

*  See  Jonm.  AiitlirO]>.  Intt.,  xxv.,  819-325. 
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The  iioi'tli-weal ;  the  peuplu  frotii  Kuiiopia  and  Meroe  on  the  south  : 
whiitit  the  Moogiin,  Mungiiidi  mid  Uuadabloui  tribe  «ncunped 
i>n  the  sijuth-west.  Wni^ir  for  cnnip  use  was  obtutnwl  from  « 
WBterhole  in  Ue(ll>&nk  Ui-eek,  wid  game  of  vRriiius  kinds 
Buffi<;ient[)F  nbuiidant  in  tliu  exUiiisive  scrubs  to  t)io  north 
•Ktet  ai  the  cniiip,  to  provide  sufficient  food  for  tiie  people  while 
thn  cereiiionie§  ltiai«<l.  From  t  lio  camp  to  the  uejirest  pari  uf  the 
Weir  River  was  a)>out  two  miles. 

TliR  totnl  nuinbur  of  pcHjple  of  all  Hftes  and  sexC's  lissetnbled  at 
the  iiora  eainp  was  about  160,  the  ;{r«?ater  p«rt  vt  whoin  belonged 
Co  Quevnslitiiid  ;  but  tJie  Nnw  8outh  Witles  lM>uiid»r}',  tht?  Itnrwnn 
lliver,  being  uo  near,  a  imtulter  of  the  nativi^  of  the  latter  colony 
were  nlso  preseTit, 

An  unusual  event  happened  at  this  tamp  which  adtU  tti  it 
int«rest.  The  locnl  tribe  first  «>]e«ted  the  iiit«  of  the  camp  o 
the  southern  side  of  Kedbank  Creek,  und  tho  Kunopin  coutingeuC 
afterwards  cnuie  and  pitched  to  the  southward  uf  them,  Befoiv 
any  of  the  other  trilies  arriveil  one  of  the  young  men  of  the  local 
tribe  died  from  eooic  pulniouKry  complaint,  and  ac^ronliyg  t<> 
L-uatom  this  necessitated  a  removal  of  the  carap.  As  the  Bom 
ground  had  then  been  formed,  the  choice  of  a  new  site  for  the 
I'anip  was  restricteil  t«'the  other  side  of  Redbank  Creek  in  oi 
to  be  near  the  water-hole. 

TAe  Bora  Ground. — The  site  selected  for  the  performance  of 
the  ancestral  rites,  or  "  liaiinai's  Ground,"  was  situated  in  a 
forest  of  l>ox,  sandal-wood  and  undergrowth,  about  tifteen  chains 
in  a  south-westerly  direction  from  the  general  camp,  on  the  other 
side  of  Redbank  Creek.  The  soil  consisted  of  reddish  sandy 
loam,  known  among  bushuien  as  "uniah  country."  This  kind  of 
ground  is  very  suitable  for  the  purpose  of  forming  either  carved 
or  raised  figures  on  its  surface. 

In  a  small,  naturally  open  space  on  the  edge  uf  the  scrub,  a 
large  ring,  77  feet  6  inches  across  one  diameter  and  72  feet  across 
another  at  right  angles  to  it — which  would  give  an  average  of 
very  nearly  75  feet — was  formed  by  sci-aping  away  the  surface 
soil,  which  was  used  to  form  an  annular  mound  or  embankment, 
aljout  eight  or  nine  inches  high,  and  a  foot  wide  at  the  base, 
around  the  space  thus  cleared.  An  opening  about  two  feet  wide 
was  left  on  one  side  of  this  bank,  from  which  ran  a  narrow  track 


The  Bora  of  the  Kamilaroi  TrUjes.  143 

called  thunburran^  made  by  scraping  the  surface  of  the  ground 
smooth  and  throwing  the  loose  earth  on  either  side.  The  bearing 
of  this  track  was  N.  62''  W.,  and  in  following  it  in  this  direction 
for  270  yards,  it  was  found  to  terminate  at  another  and  smaller 
circle,  called  goonabay  47  feet  in  diameter,  bounded  by  a  circular 
bank,  composed  of  loose  earth,  about  live  or  six  inches  high. 
The  track,  thunburran^  entered  this  enclosure  through  an  open- 
ing in  its  wall  similar  to  that  in  the  other  circle.  Within 
this  ring,  and  near  the  farther  side  of  it^  were  two  stumps 
of  trees,  which  had  been  prepared  in  the  following  manner. 
Two  small  trees  had  been  dug  out  of  the  ground  by  the  roots, 
and  their  stems  then  cut  through  between  six  and  seven  feet 
from  the  base,  all  the  bark  being  stripped  from  the  stem  and 
roots.  These  stumps  were  then  carried  to  the  goonaba^  and  holes 
were  dug,  into  which  the  stems  were  inserted  and  the  earth  filled 
in  tightly  around  them,  leaving  the  roots  at  the  top,  some  of 
which  extended  outwards  about  four  feet,  and  were  ornamented 
with  narrow  strips  of  bark  twisted  round  them.  These  stumps, 
called  warrengahlee,  one  of  which  was  belar  and  the  other  coola- 
bar,  were  twelve  feet  apart  and  five  feet  five  inches  out  of  the 
ground,  the  stems  and  roots  of  both  being  smeared  with  human 
blood.  The  blood  for  this  purpose  is  obtained  by  making  small 
incisions,  with  a  piece  of  sharp  fiint  or  shell,  in  the  arms  of 
several  men,  and  collecting  the  blood  in  vessels  as  it  drips  from 
the  wounds. 

Scattered  over  the  floor  of  the  goonaba^  between  the  ivarren- 
gahlee  and  the  entrance  of  the  thunburran  (track),  were  a 
considerable  number  of  small  heaps  of  loose  earth,  each  having  a 
short  stick  inserted  perpendicularly  in  the  top.  When  welcoming 
a  new  contingent  of  natives,  these  heaps  are  flattened  down 
during  the  ceremonies,  as  described  by  me  elsewhere,*^  but  are 
restored  for  use  on  all  similar  occasions.  After  the  arrival  of  the 
last  mob  of  natives  who  have  been  invited,  the  heaps  are  not  again 
erected. 

I  will  now  endeavour  to  give  a  full  description  of  the  imagery 
displayed  upon  the  ground  and  on  the  trees  throughout  this 
sylvan    temple.      Starting    from    the    larger   circle,    which    is 


•  Joum.  Anthrop.  Inst,  xxv.,  324-325. 
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cuHkI  i/wnt,  imd  proceeding  Along  the  track  i(  was  found  to 
ent^r  the  scrub  nlimtst  nt  oticc ;  and  at  the  distnncA  of  eightj*- 
MVpn  yards  on  the  right  hand  aule  there  was  tho  representation 
(j(  II  bower  liird's  "  playhouse,"  consisting  of  a  coUeclion  of  small 
pebbles,  fra<;iiient8  of  bone,  and  the  needs  of  soiue  wild  fruita.* 
Three  yards  farther  on,  alni  on  the  right,  there  was  an  otligy 
made  by  tilling  an  old  pair  of  trousers  and  a  coat  witli  grass  so 
MS  to  resemble  a  ntan,  a  bundle  of  soinethiiig  being  us«d  for  tbr 
head.  This  Ugure  was  then  propped  up  against  a  small  tre«  and 
represented  a  white  fellow. 

The  carvings  on  the  soil.  yanimunyatiiHn,  commenced  at  the 
(liatance  of  ninety-six  yards  from  the  large  circle,  and  thirty-four 
yanla  farther,  close  by  liie  right  side  of  tlic  track,  was  nn  imita- 
tion of  H  bullock  lyinj;  down,  Conned  by  pieces  of  bark  covered 
with  loose  earlh,  iiaving  the  dry  bony  skeleton  of  a  bulloctc'b 
liciid  laid  on  one  end  of  it,  and  a  bent  stick  stuck  in  the  other  end 
for  a  tail. 

At  a  distance  of  143  yards  from  the  starting  point,  on  the 
right  side,  was  a  horizontal  figure  of  Bainmai,  outlined  by 
heaping  up  the  loose  earth,  which  was  one  fiwt  two  inches 
high  at  tho  chest.  The  length  of  the  figure  wjut  nine  feet 
six  inches,  Hnd  the  width  fruin  band  to  hnrid  niue  feet. 
the  opposite  side  of  thf  track  was  an  image  of  Ciooberangal, 
the  wife  of  Baiamai,  formed  iu  the  same  way,  but  with  the 
addition  of  a  coat  of  kneaded  clay  on  top  in  which  were  moulded 
the  features  of  the  face,  the  niammce  and  the  pubes.  The  length 
of  this  figure  was  ten  feet  nine  inches,  with  a  distance  of  eight 
feet  Iwtween  the  hands. 

Twenty  yards  farther  on  than  the  preceding,  on  the  left,  was 
the  representation  of  an  emu  with  its  head  towards  the  large 
ring,  outlined  by  a  nick,  or  groove,  between  one  and  two  inches 
deep,  and  alx>ut  two  inches  wide,  cut  in  the  soil  by  means 
of  toiiLahawks  and  sharpened  sticks  ;  its  length  from  the  bill  to 
the  tail  being  twelve  feet  six  inches,  and  its  height  from  the  feet 
to  the  top  of  the  back  se<en  feet  nine  inches.  The  legs  are  short 
in  proportion  to  the  body,  Iieing  only  two  feet  six  inches  long- 
perhaps  to  indicate  that  the  bird  is  sitting  or  ci'ouching  down. 


The  Boi*a  of  tlte  Kamilarai  Tribes.  145 

Three  yards  farther  on  than  the  emu,  on  the  opposite  Bide  of 
the  track,  was  the  Goonue  or  Baiamai's  fire.  The  loose  earth  had 
been  heaped  up  about  a  foot  high  like  a  large  ant-hill,  on  the  top 
of  which  the  fire  was  lighted.  Around  this  heap  there  was  a 
clear  space  about  thirty  feet  in  diameter,  which  was  used  by  the 
men  as  a  place  of  assembly  when  they  wished  to  deliberate  upon 
matters  of  tribal  concern,  as  well  as  on  the  occasion  of  the  arrival 
of  other  tribes. 

Eighteen  yards  beyond  the  Goomee^  on  the  same  side,  parallel 
with  the  track,  a  codfiish  nine  feet  long  and  three  feet  eight  inches 
across  the  body  was  outlined  by  a  nick  in  the  soil,  its  head 
being  towards  the  goomee.  This  drawing  has  a  characteristic 
resemblfiuice  to  some  of  the  figures  of  fish  which  I  have  seen 
carved  on  rooks*  on  the  Hawkesbury  River,  New  South  Wales. 

A  little  farther  on  the  same  side  as  the  preceding  was  the 
carving  of  a  large  snake,  representing  the  Currea,  a  fabulous 
monster  inhabiting  lagoons  and  other  sheets  of  water.  This 
animal  was  lying  parallel  with  the  track,  with  its  head  towards 
the  larger  ring ;  its  length  was  thirty-nine  feet,  and  its  greatest 
width  about  a  foot. 

On  the  other  side  of  the  track  and  parallel  with  it,  o[^>ofiite 
the  last  figure  were  two  death  adders  formed  of  raised  earth, 
their  heads  and  tails  being  together,  the  former  in  the  direction  of 
the  large  ring.     The  length  of  each  was  a  little  over  sixteen  feet. 

About  fifteen  yards  farther  on,  on  the  same  side,  were  two 
other  figures  of  death  adders,  also  formed  of  raised  earth,  with 
their  heads  in  the  same  direction,  one  being  nine  feet  long,  the 
other  ten  feet  six  inches. 

Opposite  to  the  last  two  figures  was  a  good  representation  of  a 
scrub  turkey's  nest  composed  of  sticks,  leaves,  and  dirt  scraped 
into  a  heap  near  the  butt  of  a  tree. 

Ten  yards  farther  on  than  the  turkey's  nest,  or  215  yards  from 
the  large  ring,  near  the  right  side  of  the  track,  was  the  skin  of  a 
porcupine  filled  with  sand,  having  some  of  the  loose  soil  piled 
around  its  feet^  leaving  the  back  exposed,  a  very  good  representa- 
tion of  the  animal  as  found  in  the  bush. 


•  '*  Bock  Ptetarat  of  the  Awtnlkn  Aboriginat,"  Proc.  Boy.  Oeog.  Soc.  Ami.  (Q.X  xL, 
104-106,  plate  U.,  flg.  IS. 
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Fourteen  yarclB  beyond  the  porcupine,  on  the  sftiiie  side,  was 
an  ioiitivtion  of  o.  k&ngftroo  mt's  neet,  formed  of  grass.  After 
another  interval  of  fourteen  yards,  also  on  the  same  side,  there 
was  carved  on  the  ground  the  figure  of  a,  man  with  a  boomerang 
in  eaeli  hand  and  a  belt  around  the  waist.  The  object,  two 
feet  live  Inchea  long,  rising  from  tlie  top  of  his  heftd,  w&s,  the 
iirlist  told  me,  intended  to  reprftseirt  a  feather  stuck  in  his  hair. 
This  ligure,  which  whs  at  right  angles  to  the  tra(^k,  with  tlie  feet 
t^w-nrds  it,  bears  a  striking  resemblance  to  some  of  the  rock 
pii;tures  of  the  nhorigineE  of  other  districts,  Ifirge  numbers  of 
which  have  l:>een  described  by  nie  in  different  publications. 

On  the  other  side  of  the  track,  and  at  right  angles  to  it, 
opposite  the  lost  described  Bgure,  was  the  repi'esetitation  of  a 
woman,  out  out  in  the  ground  in  a  similar  manner.  The  eyes 
and  mouth  were  delineated,  but  the  feet  were  omitted.  The 
heiglit  was  seven  feet  four  inches,  but  would  have  been  more  if 
tl)e  legs  had  been  straight. 

The  imitative  faculties  of  the  natives  were  displayed  in  a  few 
drawings,  copied  from  scenes  in  the  life  of  the  white  man,  which 
were  iutermixecl  with  the  others.  At  one  place  an  attempt  had 
been  made  to  represent  a  railwny  train,  the  carriages  with  their 
windows,  the  nutnerotis  wheels,  and  the  two  mils  on  which  they 
were  running.  At  another  place  a  native  artist  hod  drawn  a 
chain  like  those  used  when  working  bullocks  in  a  dray.  The 
links  of  the  chain  were  on  a  colossal  scale,  being  four  feet  nine 
inches  long,  and  one  foot  three  inches  wide.  This  carving  was 
close  to  the  raised  figure  of  the  bullock  previously  described. 
Another  draftsman,  apparently  a  poker  player,  had  succeeded  in 
representing  the  four  aces.  Four  rectangular  spaces,  about  two 
feet  long  and  eighteen  inches  wide,  were  first  made  side  by  side  to 
indicate  four  cards,  and  on  the  middle  of  each  of  these  one  of  the 
aces  was  delineated.  All  the  drawing  referred  to  in  this  para- 
graph was  cut  out  in  the  soil. 

Besides  the  foregoing  figures  of  men,  animals,  and  other  objects, 
there  were  a  large  number  of  curious  designs,  which  the  Kamilaroi 
andWiradthuritribesca]l>(imffjunj'amvn,*cut  into  the  turf.  These 
devices  commenced  at  ninety-six  yards  from  the  larger  circle,  and 
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tenninated  about  live  yards  from  the  smaller  one ;  thus  covering, 
together  with  the  first  figures  described,  a  linear  distance  of  169 
j&rdB,  and  extending  back  about  six  or  eight  feet  from  either 
side  of  the  track.  The  yammunyamun  filled  up  all  the  spaces 
between  the  other  figures,  the  continuity  being  of  course  inter- 
rupted by  the  numerous  forest  trees  and  bushes  growing  within 
the  space  mentioned.  The  largest  of  these  designs  was  thirty- 
seven  feet  in  length,  by  seven  feet  in  width ;  another  was 
twenty-nine  feet  by  ^vq  feet.  Some  of  the  smallest  of  these 
carvings  were  only  two  or  three  feet  in  length,  filling  out  spaces 
between  the  trees.  All  the  grass,  rubbish  and  loose  surface  soil 
had  been  removed,  and  piled  into  heaps  ;  and  the  earth  cut  out 
in  carving,  the  outlines  had  been  disposed  of  in  a  similar  manner. 
A  good  deal  of  the  surface  soil  thus  obtained  was  used  in  building 
the  images  of  Baiamai  and  Gooberangal  already  described. 
Owing  to  the  great  extent  of  ground  covered  by  the  yammun- 
yamun^ and  the  time  and  labour  which  would  have  been  required 
in  copying  the  whole  of  it^  I  selected  as  much  as  I  thought  would 
fairly  represent  the  different  patterns  of  native  drawing  as 
displayed  on  this  Bora  ground. 

Scattered  here  and  there  along  the  track  for  a  distance  of 
about  175  yards  from  the  goonaba  were  a  number  of  trees  marked 
with  a  tomahawk,  the  designs  on  most  of  which  consisted  of 
yammunyamun^  somewhat  similar  in  character  to  that  carved 
upon  the  ground.  Some  of  these  trees  were  quite  close  to  the 
track  ;  others  were  eight  or  ten  feet  back  from  it  on  either  side, 
and  three  of  them  were  around  outside  the  goonaba  embankment. 

On  a  forked  box  tree  between  the  goomee  and  the  goonaba^ 
eighty  yards  from  the  latter,  the  crescent  figure  of  the  moon  was 
cut  through  the  bark,  and  a  short  distance  below  it  were  four 
zig-zag  lines.  About  eighteen  feet  from  the  ground,  in  the  same 
tree,  was  a  fairly  good  imitation  of  an  eagle-hawk's  nest. 

In  another  tree  close  by  was  a  large  bunch  of  boughs  similar  to 
those  fixed  in  trees  by  the  natives  near  water-holes  for  the  pur- 
pose of  concealing  themselves  to  spear  emus  when  the  latter  come 
to  drink.  This  represented  Baimai's  hiding  place  when  he 
speared  the  emu. 

Close  to  the  track,  sixty-five  yarda  from  the  goonaba,  was  a 
small  box  tree,  along  the  bole  of  which  a  wavy  band  about  two 
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iuchee  wide  hrul  lieen  cut  with  a  touialiank  through  the  bark, 
Hnd  exteudiug  from  the  grouud  to  the  height  of  nbout  twenty- 
five  feet,  repi-esenting  »i  tree  which  bad  been  struck  by  lightaing.* 

On  a  box  tree  twenty  yards  froui  the  goonaba  a  carpet  snake, 
nine  feet  four  inches  long,  with  its  head  towards  the  ground,  was 
cut  through  the  bark ;  and  on  a  forked  box  tree  near  the 
porcupine,  &u  igunna  hve  feet  two  inches  long  was  formed  in 
the  same  way.  Between  the  iguana  ti-ee  am)  the  gooinee,  a 
centipede  three  feet  one  indi  long,  with  eight«en  logs,  was 
chopped  through  the  bark  into  the  wood  of  a  box  tree  ne«r  the 
track.  Below  it  were  some  diamond -shaped  devices  cut  in  th« 
wme  manner. 

This  Bura  griiund,  although  containing  all  the  principal  figures 
HH«»sary,  was  neither  so  extensive  nor  e<i  riuhly  ornnmented  aa 
others  I  hs\e  seen.  From  ciivte  to  circle  was  only  270  yardK, 
and  the  Hjuice  containing  the  ground  cart'ing  and  njarked  trees  was 
about  175  yai-ds  by  a  width  of  from  tifteen  to  twenty  feet.  The 
old  men  explained  to  me  that  this  wns  owing  to  their  having  been 
shorthanded  when  preparing  the  grouud,  which  was  an  entirely 
new  site.  At  the  Guudabloui  Bora  described  by  me  in  tlie 
Journal  of  the  Anthropological  Institute  of  Great  Britain,  Vul. 
XXIV.,  pyi.  41 1 427,  the  distance  between  the  circles  was  twenty- 
three  chains,  the  length  of  the  carved  ground  being  320  yards,  and 
its  width  forty  feet. 

Old  blackfellows  have  told  nie  that  when  they  were  boys  Bora 
grounds  were  much  larger  and  more  elaborately  embellished  than 
they  are  at  the  present  time.  I  once  inspected  an  o!d  disused 
Eamilaroi  Bora  ground  on  the  Moogan  Run,  Queensland,  where 
the  distance  from  circle  to  circle  was  more  than  a  mile.  The 
large  ring  was  thirty-five  yards  In  diameter,  and  was  still  easily 
traceable  on  the  ground  ;  my  guide,  who  was  an  old  blackfellow, 
stating  that  when  he  was  a  young  roan  the  height  of  the  wall  was 
"up  to  his  knee."  The  base  of  the  wall  was  about  eighteen 
inches  when  new.  There  were,  of  course,  then  no  traces  of  the 
figures  which  had  been  raised  or  graven  upon  the  turf,  but 
judging  by  appearances,  and  what  my  guide  told  me,  they  must 
have  extended  about  a  mile,  and  their  width  would  probably  be 

■  A  iroe  struck   by  llghming  ia  toprmonltd  in  pl«t*  mvi.,  flu-  13,  Joum.  Anthrop. 
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about  fifty  feet.  In  those  days  there  were  plenty  of  men  able 
and  willing  to  do  the  work,  which  was  renewed  and  added  to 
every  time  a  Bora  was  held  there. 

Mr.  J.  Henderson,  in  his  book,  "  Observations  on  the  Colonies 
of  New  South  Wales  and  Van  Dieman's  Land,'^  published  in 
1832,  pp.  145-147,  thus  refers  to  a  Bora  ground  near  Wellington, 
New  South  Wales  : — "  A  long  straight  avenue  of  trees  extended 
for  about  a  mile,  and  these  were  carved  on  each  side  wiUi  various 
devices,  most  of  which  were  intended  to  represent  serpents  in  all 
their  different  attitudes.  On  the  upper  extremity  of  this  the 
earth  had  been  heaped  up  so  as  to  resemble  the  gigantic  figure  of 
a  human  being  extended  on  his  breast,  while  through  the  whole 
length  of  this  sylvan  temple  a  variety  of  other  characters  were 
observed  rudely  imprinted  on  the  turf.  The  devices  on  the 
ground  bore  a  strong  similitude  to  the  lingen  of  the  Hindoos. 

The  devices  on  the  trees  represented  snakes, 

the  opossum,  the  emu,  the  kangaroo,  the  cockchafer,  etc.,  while 
others  were  stated  to  indicate  the  forked  lightning,  warlike 
instruments,  and  falling  meteors.  The  evil  spirit  seemed  to  be 
described  under  the  form  of  an  eagle-hawk  ;  an  imitation  of  his 
eyrie  formed  a  conspicuous  object  at  the  upper  end  of  the  grove. 
At  the  lower  extremity  of  the  avenue,  a  narrow  pathway  turned 
off  to  the  left^  and  soon  terminated  in  a  circle,  which  was  enclosed 
by  a  wall  composed  merely  of  the  loose  earth.''  In  a  plate 
appended  to  his  work,  Mr.  Henderson  gives  drawings  of  some  of 
the  devices  on  the  trees  and  on  the  ground. 

The  Thurrawanga  Camp, — It  is  imperative  according  to 
ancient  tribal  custom,  to  remove  the  entire  camp  to  another  place 
after  the  boys  have  been  taken  away  for  initiation  purposes.* 
This  new  camp,  which  may  appropriately  be  designated  the 
"Thurrawonga  Camp,"  because  the  boughyard  known  as  the 
thurrawanga  is  erected  there,  may  be  only  a  short  distance  away, 
or  it  may  be  several  miles  from  the  original  main  encampment, 
according  to  the  exigencies  of  the  case  as  regards  food  and  water, 
or  general  convenience.  As  soon  as  possible  after  the  novices 
have  been  taken  away  by  the  head  men  from  the  large  ring 
known  as  the  **  boora,"  in  the  manner  described  farther  on  in  this 


•  Journ.  Anthrop.  Imt.,  xxv.,  890. 
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paper,  the  woineo,  Msisted  by  tUe  men  who  remain  with  them, 
stArt  away  to  the  locality  which  has  befin  ngreed  uiion. 

Ofi  the  present  occasion,  the  stts  chosen  for  the  new  cnnip  was 
an  the  right  bank  of  Warril  Creek,  about  ten  or  eleven  miles  in  a 
south-westerly  direction  from  the  uiain  Bora  encHinpiiient,  nnd 
about  seven  or  eight  milea  south-south- easterly  from  the  camp  of 
the  kooringal  on  Ourardera  Lagoon,  already  refei-red  to. 

On  arriving  at  the  new  site,  p-ach  tribe  selected  their  quarters 
on  the  side  nearest  their  own  country,  the  camp  of  the  local 
Tallwood  tribe  l>eing  the  initial  point.  The  people  obtained 
water  from  a  dam  in  Warril  Creek,  about  a  hundred  yardB  above 
the  camp.  Every  night,  by  the  camp  fires,  the  mothers  of  tlie 
boys  sang  liobburubwar  wrngs,  an<l  the  relatives  and  other  women 
danced. 

Down  the  same  side  of  Wai-ril  Crook,  496  yards  from  the  camp, 
and  about  two  chaiits  from  tJie  right  bank  of  the  creek,  the 
bhurranonga  was  erected.  Forked  saplings  were  inserted  in  the 
ground,  and  mils  consisting  of  long  poles  extended  froui  one  fork 
to  another,  and  boughs  were  then  piled  up  against  the  rails,  to 
form  a  dense  fence.  The  shape  of  this  partial  enclosure  resembled 
that  of  a  horse-shoe  or  segment  of  a  circle,  being  twenty-seven 
yards  across  the  open  eiid^tlie  distance  from  tfiere  to  the  hack 
of  the  fence  being  sixteen  yards.  The  height  of  the  fence  was 
about  four  feet,  and  the  convex  end  faced  in  the  direction  from 
which  the  novices  were  expected  to  approach — the  open  end  being 
towards  the  new  camp  erected  by  the  women. 

Taking  away  the  Boys. — As  soon  as  convenient  after  the 
arrival  of  the  last  mob  of  natii'es  who  are  expected  to  join  in  the 
proceedings,  the  bead  men  discuss  among  themselves  as  to  the  date 
on  which  the  assemblage  shall  be  broken  up,  and  the  initiation 
ceremonies  commenced.  There  are  several  matters  which  have  to 
be  arranges]  among  all  the  head  men  present  iiefore  this  date  can 
be  definitely  settled,  therefore  these  important  deliberations, 
which  may  occupy  two  or  three  days,  or  may  perhaps  be  disposed 
of  in  one,  are  conducted  at  the  Goomet,  where  there  will  be  no 
chance  of  interruption.  All  the  people  proceed  to  the  large  ring 
in  the  afternoon,  and  go  through  the  ordinary  daily  performances,* 
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after  which  the  women  and  novices  return  to  the  camp  as  usual, 
and  the  men  proceed  to  the  goomee. 

One  of  the  most  important  matters  to  be  disposed  of  is  the 
selection  of  a  suitable  and  convenient  place  for  the  establishment 
of  the  new  camp,  which  may  be  called  the  Thurrawonga,  after 
the  tribes  remove  from  the  Bora  ground.  One  or  more  of  the 
head  men  of  each  tribe  stand  out  in  their  turn  and  harangue  the 
rest  of  the  men  on  the  subject,  giving  their  opinions  as  to  the 
situation  which  would  be  the  fairest  for  all.  As  soon  as  the 
locality  is  decided  upon,  one  of  the  men  who  advocate  that  place 
advances  to  the  fire  which  is  burning  on  the  goomee,  and  lifts  a 
firestick,  which  he  throws  in  the  direction  in  which  the  new  canfp 
is  to  be  erected,  at  the  same  time  calling  out  the  name  of  the 
locality,  which  is  then  repeated  by  all  present,  and  that  matter  is 
finally  disposed  of.* 

The  hunting  grounds  into  which  the  novices  will  be  taken 
during  the  principal  ceremonies  of  their  initiation  have  also  to  be 
selected.  As  this  point  is  so  intimately  connected  with  the 
situation  of  the  new  camp,  the  two  subjects  are  frequently  argued 
and  decided  at  the  same  time. 

Another  very  important  matter  which  engages  the  attention  of 
the  old  men  is  the  selection  of  the  Kooringal^  the  chosen  band  of 
athletes,  who  have  the  custody  of  the  guardicuis  and  novices 
whilst  the  latter  are  going  through  the  secret  ceremonies  in  the 
bush.  The  old  men  choose  the  Koaringal  from  amongst  all  the 
tribes,  each  man  selected  being  asked  if  he  is  willing  to  go ; 
single  men  are  generally  asked,  but  it  is  not  uncommon  for 
married  men  to  be  chosen. 

All  these  arrangements  having  been  made,  and  the  date  fixed 
for  the  commencement  of  the  ceremonies,  some  of  the  young  men 
strip  bark,  and  shape  it  into  pieces  about  two  feet  and  a  half  in 
length,!  and  about  four  inches- wide  at  the  broadest  end,  and  two 
inches  at  the  other,  called  Mungawan,  which  they  place  on  the 
ground  near  the  goonucy  with  logs  of  wood  laid  upon  them  to  keep 


•  The  Kamilfcroi  tribes  on  the  Lower  Moonie  Ri\'er  decide  the  position  of  the  Thurra- 
wonga Camp  in  a  different  manner,  and  with  greater  formalitiee.  Jonm.  Anthrop. 
Inst.,  XXV.,  327-8. 

t  Pieces  of  baric  similar  to  these  were  need  for  the  same  purpose  at  the  **  Burbung  of 
the  Wiradthuri  Tribes."    Jonm.  Anthropu  Inst,  xxr.,  806,  plate  xx\i.,  llg.  40. 
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them  flat,  ready  tor  une.  AU  the  men  then  return  to  th«  l&rg« 
riiii;  and  (lance  round  within  it,  culliDg  out  the  naniM  of  pliioes 
in  their  txiuntry,  ench  name  being  received  with  Bhoutu,  «ft«r 
wliieh  ihey  start  for  the  camp  in  singlp  Hie,  eacli  cUisr.  of  mv^n 
keeping  by  themselves,  and  ahutiting  na  they  go.  On  ncDritig  the 
camp,  the  novii'es  and  women  join  them,  going  into  their  proper 
class  positiODE,  and  all  of  them  dance  round  on  the  cleAred  spam 
near  the  camp,  the  men  of  each  tril>e  again  calling  ont  the  names 
of  a  few  principil  places  in  thair  country.  The  women  danoe 
oatside  the  men,  having  green  bushes  in  their  hands,  from  which 
they  pluck  liondfuls  of  IcAves  and  cust  them  at  the  men  as  they 
dance  past.  One  or  mure  of  the  young  men,  Irefore  leaving  the 
lire  Ht  the  goomee,  smeai'  their  bodies  with  (wlies,  and  the  rithnr 
men  tell  the  women  thut  the  Evil  Spirit  rolled  those  fellows  in 
the  asliea  because  they  did  not  play  right. 

On  the  day  preceding  that  on  which  the  asseml)Uge  breaka  np, 
soon  after  the  return  of  the  men  to  the  camp  in  this  way,  two  or 
three  of  them  pretend  to  quarrel  about  something,*  uttering  loud 
recriminations  in  order  to  attract  attention,  and  stiind  out  wiUi 
boomerangs  and  other  weapons  in  their  hands.  Some  of  the  men 
and  women  run  from  all  parts  of  the  camp  to  see  what  iJie  dispute 
is  about  with  the  intention  i.>f  preventing  quarreling  at  the  Bora 
meeting.  This  ia  a  well-known  signal  to  such  of  the  women  who 
have  attended  similar  gatherings  that  the  boys  will  be  taken 
away  the  next  morning.  The  dispute  suddenly  ceases  and  the 
men  run  through  the  camp  repeating  Pir-r!  pir-r!  and  the  women 
call  out  Yah-ow  !  in  response.  These  shouts  are  kept  up  for  a 
short  time,  until  the  whole  camp  becomes  aware  of  the  order  to 
break-up.  The  women  raise  a  lamentation,  because  they  are 
sorry  that  the  corroborees  and  daily  performances  are  all  over. 

Then  everybody  commences  to  pack  up,  and  shortly  before 
sunset  they  all  start  for  the  large  ring,  carrying  sufficient  wat«r 
to  last  them  for  the  night  and  next  morning,  because  the  ring  is 
generally  some  distance  from  the  creek,  river,  or  water-hole  where 
the  camp  is  situated.  They  camp  near  the  ring  for  the  night, 
each  tribe  locating  theuiseivea  in  the  direction  of  their  country, 
and  the  mothers  of  the  novices  sing  bobbarubwar,  and  beat  their 
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rags  at  their  camp  fires.  The  men  go  on  to  the  gaomee,  and 
select  the  young  fellows  who  are  to  use  the  mungawans  next 
morning,  and  then  return  to  the  large  ring.  At  night  the  men 
dance  a  corroboree  as  usual,  after  which  the  boys  lie  down  to  rest. 
During  the  evening  a  buUroarer  is  sounded  at  intervals  in  the 
direction  of  the  goomee.  Oreat  sexual  license*  is  permitted 
between  the  men  and  women,  whether  married  or  single,  on  this 
occasion,  but  this  liberty  is  restricted  to  those  parties  who  would 
be  permitted  to  marry  each  other  in  conformity  with  the  class 
laws  of  the  tribe.  This  license  is  not  extended  to  the  novices. 
Some  time  before  daylight  a  number  of  the  men  leave  the  camp^ 
unknown  to  the  women,  and  go  and  remain  at  Baiamai's  fire  till 
the  morning.  These  are  the  men  who  have  been  chosen  for  the 
kooringal,  and  it  is  generally  some  of  them  who  are  selected  to 
use  the  mungawans  in  the  large  ring. 

At  daylight^  or  shortly  before  it,  next  morning  the  sound  of 
the  bullroarer  is  heard  from  the  directicm  of  the  sacred  ground, 
upon  which  the  women  commence  to  sing  hobbaruhtvoTj  and  the 
men  at  the  ring  raise  the  customary  shout.  Some  of  the  men 
now  commence  to  cut  forks  and  bushes  with  which  they  put  up  a 
bough  screen  round  outside  the  ring,  about  two  feet  from  it,  on 
the  side  opposite  the  track.  This  is  done  by  inserting  forked 
sticks  in  the  ground,  and  laying  rails  from  one  to  the  other ; 
against  the  rails  bushes  are  laid,  one  end  of  the  bushes  resting  on 
the  ground,  the  other  on  the  rails,  and  forming  a  thick  screen  or 
fence.  The  painting  of  the  novices  is  going  on  at  the  seuone  time 
at  any  convenient  place  about  the  camp.  Each  tribe  paint  their 
own  boys.  Say,  for  example,  one  of  the  novices  belongs  to  the 
class  Kubbi ;  a  guardian  is  chosen  for  him  from  among  the  young 
men  of  the  class  IppaL  This  man  and  his  sister  Ippatha  then 
paint  the  boy  KubbL  He  is  first  painted  red  all  over  with  raddle 
and  grease,  and  then  a  few  white  stripes  are  added  about  the 
face  and  chest,  according  to  the  pattern  common  to  his  tribe. 
He  is  also  decorated  with  bird's  feathers  in  his  hair.  A  Kumbo 
and  his  sister  Butha  paint  a  Muni  boy ;  a  Kubbi  and  Kubbidia 
paint  an  Ippai ;  and  a  Murri  and  his  sister  Matha  paint  a 
Kumbo  novice.     As  soon  as  all  the  boys  are  painted,  they  are 

•  Journ.  Anthropw  Inst,  xxv.,  828. 
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token  an<1  placed  sitting  on  the  bank  with  their  feet  outside— t 
group  of  boys  of  each  tribe  sitting  ou  th<it  aide  of  the  hank  whi 
is  Dearest  their  own  country,  their  heads  being  covpred  with  rags. 
The  mothers  ot  the  boys  are  now  taken  and  placed  lying  down  oi 
the  ground  on  the  other  side  of  the  bough  screen — each  mother 
being  opposite  to  her  son.  with  her  beitd  towni-ds  him.  The  other 
women  and  the  children  are  a  little  farther  luick.  Baoli  wom 
lies  on  lier  side  with  Iter  hpod  rtMting  ou  her  hand  and  elbow,  nnd 
her  eyes  looking  towards  the  j^round.  When  the  wnmen  nod 
children  arc  all  pluued  lying  down,  they  are  covered  over  with 
rugs  and  bushes,  and  k  few  men  appointed  to  watch  them.*' 

During  the  time  that  these  preparations  have  been  going  on  a 
the  large  ring,  the  kooringnl  have  also  been  at  work  at  the 
gfioniee.  They  have  been  painting  the  whole  of  their  bodies  with 
powdei-ed  charcoal  or  bunit  gross  mixed  with  gi'eaAe,  which  give 
them  an  intense  black  colour.  The  innnialowti  are  likewise  pre- 
paring for  tlieir  shai-e  of  the  work  by  disguising  their  facea  and 
bodies  with  strips  of  Itark.  The  warreugahSeo  ai'e  pulled  up  out 
of  the  goonaba  and  burnt. 

As  soon  as  thesn  arrangenientB  have  been  completed  at  the 
goomce  and  at  the  camp,  tlie  men  at  the  latter  fonn  a  circle  out- 
side of  tlie  ring,  and  each  man  Ijents  togt-lhcr  two  nnlliis.  ft  lxK>m- 
erang  and  a  nulla,  a  throwing  stick  and  a  spear,  a  nulla  and  a 
hielainan,  or  any  other  two  weapons  he  may  happen  to  have  at 
hand.  The  distant  sound  of  the  bullroarer,  the  voice  of  Dhurra- 
moolun  is  then  heard,  and  one  of  the  old  men  sings  out :  "  Here 
he  coines  ;"  others  shout  out  Yoonh  yananga  ("  go  away  ")  as  if 
addressing  Dhurrarnoolun,  and  the  fathers  of  the  boys  pretend  to 
be  in  great  grief.  The  women  and  children  begin  to  cry.  A 
nuniber  of  men  from  the  gnomee  now  quickly  approach  along  the 
track  and  enter  the  ring  through  the  opening  in  its  wall,  and  run 
round  in  single  tile  just  outside  the  l>ank,  all  the  time  beating  the 
ground  with  pieces  of  bark,  mungawan,  before  described.  Some 
of  the  men  have  two  such  pieces  of  bark — one  in  each  hand — 
others  have  only  one  larger  piece  which  they  use  in  both  hands. 
While  these  men  are  running  round  and  beating  the  ground,  but 
not  shouting,  the  other  men  who  are  standing  outside  are  beating 

■  Joum.  Anttaro)).  InM.,  »v..  S2g. 
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their  weapons  together  and  yelling  hideously  to  make  the  women 
believe  they  are  endeavouring  to  scare  Dhurramoolun  away. 
After  the  men  have  gone  once  round  within  the  ring,  beating  the 
ground  at  every  jump,  they  run  away  noiselessly  along  the  track 
to  the  goomee  and  bum  the  pieces  of  bark  in  the  fire  there.  Two 
men,  one  on  each  side  of  the  circle,  are  sounding  the  bullroarers 
all  this  time.  The  guardians  then  advance  and  each  one  catches 
hold  of  his  novice  by  the  arm  above  the  elbow,  and  bids  him 
stand  up,  with  his  face  bent  towards  the  gp-ound  and  his  arms 
close  to  his  side.  The  rug  is  now  thrown  off,  and  the  boy  is 
marched  away  by  his  guardian  along  the  track.  During  all  this 
time  the  men  around  the  ring  continue  to  shout  and  beat  their 
weapons  together  to  prevent  the  gpns  hearing  the  boys  going 
away.  These  men  then  enter  the  circle  and  run  round  beating 
their  nuUas  t<^ther,  and  at  the  same  time  obliterating  with 
their  feet,  any  impression  which  may  have  been  left  on  the  ground 
by  the  mungawans,  so  that  the  women  may  not  see  them  when 
they  get  up.  It  frequently  happens  that  small  fragments  of  the 
bark  used  in  beating  the  ground  break  off  and  remain  in  the 
ring.  Some  of  the  young  men  standing  around  carefully  watch 
for  these  fragments^  and  carry  them  away  immediately  and  put 
them  on  the  fire.  As  soon  as  the  mungawan  men  have  gone 
away,  some  of  the  men  standing  round  pick  up  firesticks  from 
the  camp  fire  and  throw  them  into  the  ring,  scattering  the  embers 
about.*  Perhaps  a  few  large  stones  are  placed  in  the  circle,  dilly 
bags  and  other  things  belonging  to  the  women  are  hung  upon 
trees  or  scattered  about.  The  men  take  up  one  or  two  of  the 
little  children  who  cannot  talk  yet,  and  put  a  few  marks  of  paint 
on  their  faces  or  bodies.  The  women  are  told  that  the  Evil  Spirit 
indulged  in  these  playful  freaks  when  he  came  for  the  boys. 

As  soon  as  the  guardians  and  novices  are  out  of  sight,  the  rugs 
and  bushes  are  removed  off  the  women  and  children,  and  they  are 
allowed  to  rise.  On  looking  round,  half  stupified  by  supernatural 
terror  and  the  unexampled  din  caused  by  the  men,  seeing  the  fire 
scattered  about  and  their  boys  gone,  they  give  vent  to  bitter 
lamentations  for  a  few  minutes.    The  fathers  and  relations  of  the 


•  The  same  thing  is  done  at  The  Burbung  of  the  Wiradthuri  Tribes.    Joum.  Anthrop. 
Inst,  XXV.,  a08  and  329. 
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novices,  &□(!,  perhitpa,  other  inen  not  oonnected  with  the  < 
luonies,  now  pack  up  their  thiikgs  and  start  nway  aft«r  the  bo}rSi 
who  have  perhaps  by  tliis  time  gone  nbout  half-nn-hour.  Tbe 
women,  and  suuh  of  the  men  wbo  remain  to  sssiat  them,  now  p«ck 
up  and  proceed  to  the  place  decided  apon  for  the  erection  of  the 
Thurrawonga  csnip,  described  in  previous  pagea, 

Ceirmotiies  in  thf  Bulk. — In  the  menntJuie  the  guardianH, 
bumbnan,  have  taken  the  novices,  who  are  now  called  wundha- 
murrin,  away  alnnf;  the  track,  the  boya  heads  bein^  bowed  upon 
their  breoats,  and  are  followed  by  the  men  with  the  buUronrers. 
<Ja  i-eavhing  a  clear  apace  near  the  commeHoeiiient  of  the  yam, 
yitmuri,  all  tlte  boys  are  made  to  lie  flat  on  the  ground,  Caoe  dui 
wants,  with  their  arms  clme  by  their  sides,  and  their  feet  Uiwiii 
the  circle  thoy  have  just  left-  If  tbe  ground  ia  damp,  opoRsum 
ruga  are  spread  out  for  the  boys  to  lie  upon.  While  the  boys  : 
lying  here,  the  men  who  used  the  mungawaiis  have  had  lime 
put  on  disguises  in  the  shape  of  strips  of  bark  tied  across  their 
IvMlies  like  shoulder  belts,  as  well  as  around  their  arms  and  leg*, 
and  also  across  their  face-s.  Being  disguised  in  this  groteaqnx 
luanner  they  come  up  quietly  and  stand  two  or  three  yards  front 
the  feet  of  the  Iwys ;  the  guardians  are  standing  by  the  boys' 
heails  all  the  time,  and  clap  their  Immls  on  their  thighs  to  prei 
the  boys  hearing  the  men  approaching.  The  novices  are  then 
helped  to  rise,  and  on  getting  to  their  feet  they  are  told  to  turn 
round  and  look  at  the  grotesque  tigures  before  them.  These  men, 
called  binniaimvee,*  now  step  up  quite  close  to  the  boya  and  com- 
mence to  dance  and  wave  their  .-  nns  (Irrumburrunga),  aud 
shouting  birr-r-rl  The  boys  now  turn  their  backs  upon  the 
binnialowee,  who  go  away  to  the  goomee  leaving  the  boys 
standing  where  they  were.  Two  or  three  men  are  now  seen 
approaching  from  a  direction  about  at  right  angles  to  the  path 
connecting  the  circles.  Each  of  these  men  carries  in  his  left  hand 
a  smoking  stick,  and  in  his  right  a  boomerang,  and  are  shouting 
Ah-h-h-ow  !  and  other  sounds.  On  coming  within  say  thirty  or 
forty  yards  they  rush  towards  the  boys  and  throw,  each,  a  boome- 
rang over  their  heads.  They  do  not  come  up  to  get  the  boome- 
rangs again,  but  immediately  go  away  in  the  direction  from  which 
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thej  came.  These  are  the  men,  btuUtenbeiary  who  go  to  fetch  the 
beegayj  and  are  the  same  who  subsequently  appear  in  the  ring  of 
fire  (Dhurramoolungowee)^  details  of  which  will  be  given  later  on. 
The  guardians  now  conduct  the  boys  along  the  track  as  far  as  the 
gooroee,  showing  them  the  yamraunyamun  from  the  commence- 
ment to  that  point.  On  reaching  the  goomee  the  boys  are  made 
to  turn  their  backs  to  the  fire,  cuid  their  eyes  are  cast  on  the 
ground  at  their  feet  One  of  the  guardians  then  pretends  to  see 
something  in  the  air  in  the  direction  of  the  sun,  and  says  to  the 
novices,  "  Look  up  at  that  bird,  you  can  just  distinguish  it  in  the 
distance."  The  boys  all  turn  their  eyes  in  the  direction  indicated 
endeavouring  to  see  the  object,  until  they  are  told  to  look  down 
at  some  men  on  the  other  side  of  the  goomee  fire.  These  men, 
tnillunga^*  are  crouching  down  with  their  buttocks  resting  on  their 
heels,  and  their  elbows  on  their  knees ;  they  are  pulling  down 
their  lower  eyelids  with  their  hands,  and  staring  at  the  boys. 
The  guardians  say,  *'  Those  are  Dhurramoolun's  men ;  they  will 
come  and  bum  you  on  a  fire  like  that."  The  sun  having  momen- 
tarily impaired  the  vision  of  the  boys,  when  looking  towards  the 
sky,  they  cannot  see  vei^  clearly,  which  causes  the  miiiunga  to 
appear  all  the  more  unearthly  and  demoniacal.  BLaving  looked 
at  these  men  for  a  minute  or  two,  the  boys  are  taken  about  a 
quarter  of  a  mile  farther  on  than  the  Goonaba,  and  placed  sitting 
on  the  ground  with  their  eyes  cast  down.  This  delay  is  made  for 
the  purpose  of  allowing  the  kooringal  to  go  ahead  cmd  get  ready 
for  the  next  performance,  which  consists  of  each  man  cutting  a 
leafy  bough,  and  then  all  crouching  down  close  together  in  rank 
and  file  fashion ;  each  man  holds  his  bough  in  such  a  manner 
that  none  of  the  men  are  seen,  nothing  but  a  heap  of  bushes  being 
visible.  The  novices  are  then  brought  on  with  their  heads  down, 
and  placed  standing  in  a  row  in  front  of  the  bushes,  which  the  men 
keep  shaking  as  if  blown  about  by  a  gale,  but  no  other  sound 
is  heard.  The  two  head  men  who  accompany  the  novices  and 
their  guardians  then  stand  one  on  each  side  of  the  heap  of  bushes 
and  one  says  to  the  other,  "  Can  you  tell  me  what  this  is  T  The 
other  man  will  answer,  "  You  are  older  than  I  am  ;  you  ought  to 
be  able  to  tell  us  what  it  is."     Perhaps  a  few  ridiculous  guesses 

•  JLoA  e»e.,  8SL 
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are  mada  The  first  mftii  then  hita  the  ground  with  his  nolla 
nallH,  und  calls  out  "Dhurraboolbool,"*  The  kooringal  then 
throw  down  tlie  bushes  and  spring  to  their  feet  shouting  and 
jumping,  and  swinging  their  arms  up  and  down  in  front  of  the 

T)ie  boya  are  then  told  to  hold  their  heads  down,  and  t 
tiilcen  ftwny  to  the  place  appointed  for  them  to  camp  that  night, 
flei'e  the  guardiuns  make  a  yard  of  boughs,  in  which  they  place 
the  boys.  This  yard  consists  of  a  partial  enclosure  resembling  n 
aeini-circle  or  a  hors&shoe  in  shape,  the  width  across  the  open 
iLud  being  about  fifty  feet,  and  the  depth  from  there  to  the  back 
wall  about  thirty-tive  feet,  but  varying  in  siEe  accordiug  to  the 
nuniber  of  novices  and  guardians  to  be  accommodated.  Fires  a 
lit  at  the  entrance  to  aflbrd  warmth  to  the  occupants  when  in  iL 
The  fence  or  wall  is  about  four  feet  high,  and  is  composed  of 
fc.rkfid  sticks  driven  into  the  ground,  with  small  saplingH  reaching 
froni  one  fork  to  the  other,  and  the  open  space  between  them 
tilled  up  with  boughs  so  as  to  form  a  dense  fence  which  would 
serve  the  twofold  purpose  of  preventing  the  boys  from  seeing 
wliat  IB  done  at  the  men's  camp,  and  also  to  protect  the  boys  and 
tlieir  guardians  from  cold  winds.  About  fifty  yards  from  the 
convex  end  of  this  enclosure  is  the  cunip  of  the  gunrdianH,  und 
about  an  equal  distance  farther  still  the  kooringal  make  their 
camp.  Such  a  camp  would  always  be  near  a  water-hole,  or  close 
to  the  bank  of  a  creek  or  river.  About  an  hour  before  sundown 
a  small  space  is  cleared  on  the  ground  between  the  camp  of  the 
guardians  and  that  of  the  kooringal.  The  novices  are  brought 
out  of  their  yard,  and  placed  standing  in  a  row  on  the  side  of 
this  cleared  spaca  The  kooringal  now  emerge  from  one  side, 
and  go  along  on  their  hunds  and  feet  one  after  the  other  in  close 
succession,  imitating  the  shape  and  action  of  grasshoppers  as 
nearly  as  they  can.  When  all  the  men  have  passed  by  to  the 
other  side,  they  turn  and  pass  along  again  in  front  of  the  boys  in 
the  some  manner.  The  two  old  men  then  interrogate  each  other 
as  to  what  animal  is  meant,  and  one  of  them  hits  the  ground  with 
his  nulla  nulla  and  shouts  "  Grasshopper  "  ( Boonboon)  whereupon 
the  men  all  get  to  their  feet  and  jump  and  shout  and  wave  their 
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arms  as  before  described.  Tlie  novices  are  then  taken  back  to 
their  own  yard,  and  a  few  of  the  guardians  left  with  them. 
About  sundown  preparations  are  made  for  the  evening  meal. 
During  the  day  some  game  has  been  caught,  which  is  roasted  by 
the  guardians  at  their  own  camp,  and  a  fair  share  of  the  best 
parts  of  the  meat^  from  which  all  the  bones  and  sinews  have  been 
removed,  is  taken  to  the  boys  at  the  yard.  Some  of  the  old  men 
go  round  at  "  feeding  time "  to  see  that  the  food  given  to  the 
novices  is  prepared  in  accordance  with  tribal  custom.  The  object 
of  keeping  and  feeding  the  boys  in  a  yard  away  from  the  men 
appears  to  be  to  prevent  the  former  hearing  any  of  the  discus- 
sions which  take  place  among  the  kooringal  and  guardians  as  to 
the  programme  of  performance  for  each  day,  or  any  other  matters 
which  it  is  thought  proper  to  keep  secret  from  the  boys.  At  bed- 
time every  night  the  murrawan  is  sounded,  and  the  boys  are 
brought  out  of  this  yard  and  sleep  with  the  guardians  at  the 
camp  of  the  latter.  The  boys  are  not  allowed  to  speak,  and  can- 
not go  anywhere  without  making  signs  to  their  guardians,  who 
must  go  with  them. 

After  supper  the  guardians  bring  the  boys  to  the  men's  camp, 
and  place  them  lying  down  with  rugs  thrown  over  them.  The 
Dien  then  raise  a  peculiar  shout  at  intervals,  which  is  continued 
for  an  hour  or  two.  This  shouting,  which  is  called  Bungaroo,*  is 
kept  up  for  the  purpose  of  inviting  and  guiding  to  this  camp  in 
the  bush,  any  strange  men  who  may  have  arrived  at  the  main 
camp  that  day.  Supposing  that  a  contingent  having  a  few 
novices  to  be  initiated  were  a  day  too  late,  and,  on  their  arrival, 
had  found  that  the  camp  had  broken  up  that  morning,  and  that 
the  old  men  had  taken  the  novices  away  into  Uie*  bush.  The 
women  and  children  of  this  contingent  would  go  to  the  new  camp 
and  join  the  other  tribes,  but  some  of  the  men  would  take  the 
novices  and  start  out  after  the  others.  They  would  not  come  up 
to  the  camp,  but  would  stop  for  the  night  somewhere  out  of  sights 
perhaps  a  mile  away,  at  some  place  where  there  was  water,  and 
on  hearing  the  bungaroo  shout  they  would  reply  to  it.  Early 
next  morning  a  few  of  them  would  approach  the  camp,  carrying 
in  one  hand  a  smoky  stick,  and  in  the  other  a  boomerang,  and 
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uttering  a  series  of  short  shouts.  The  kooringal,  guardians  and 
novices  at  the  camp  would  then  stand  in  a  row,  and  the  new 
comers  would  rush  up  near  them  and  then  retire  and  go  away  to 
their  cK)mrades.  In  a  short  time  they  would  return  bringing  with 
them  their  novices,  who  are  brought  to  the  yard  and  put  amongst 
the  novices  belonging  to  the  kooringal,  who  have  in  the  meantime 
been  taken  back  from  the  men's  camp,  and  know  nothing  of  the 
other  novices  until  the  latter  are  placed  amongst  them.  The 
guardians  of  the  new  boys  are  with  them  and  join  the  other 
guardians,  and  the  men  who  accompany  them  attach  themselves 
to  the  kooringal. 

After  breakfast  the  men  and  boys  start  out  hunting  for  the 
day.  The  novices  are  taken  out  of  the  yard,  and  walk  beside 
their  guardians  with  their  eyes  cast  upon  the  ground  in  front  of 
them,  and  their  hands  down  close  by  their  sides.  After  they 
have  got  out  of  sight  of  the  camp,  they  come  up  to  the  kooringal, 
who  have  started  before  them  and  unknown  to  them.  The  boys 
are  placed  in  a  row  near  the  edge  of  a  thick  patch  of  scrub,  and 
when  all  is  ready  they  are  told  to  raise  their  heads  and  look. 
The  kooringal  come  out  of  the  scrub  one  after  the  other, 
imitating  the  appeanvnce  of  flying  foxes  (galimon).  The  old  men 
make  the  usual  enquiries  of  each  other  as  to  what  animal  is 
intended,  and  then  one  of  them  hits  the  ground  with  his  nulla 
nulla  and  calls  out  *^  Gahmon."  The  boys  backs  are  now  turned 
towards  the  kooringal  for  a  short  time,  when  they  are  again  told 
to  turn  round  and  look.  They  now  see  all  the  kooringal  lying 
on  top  of  each  other  in  a  heap  called  Boballai,*  which  1  will 
endeavour  to  describe.  Supposing  there  are  twenty  men  in  the 
kooringal,  first  about  nine  or  ten  of  them  would  get  down  on  the 
ground  on  their  knees  and  elbows,  as  close  together  as  they  could 
lie  ;  then  about  half-a-dozen  more  would  lie  on  top  of  these,  and 
the  remainder  on  top  of  the  second  lot.  A  groaning  noise  is  kept 
up  by  all  the  men  during  the  time  they  are  in  the  heap.  Most 
of  the  positions  assumed  are  very  obscene,  and  some  of  them  dis- 
gusting, but  judging  from  the  frequency  with  which  this  part  is 
enacted,  one  would  think  that  it  must  be  of  more  than  ordinary 
importance.     It  is  perhaps  intended  as  a  moral  lesson  to  the  boys 

41  Journ.  Aiithrop.  Inst,  xxv.,  333. 


Tfie  Bora  of  tfie  Kamilaroi  Tribes.  161 

to  deter  them  from  unnatural  offences  and  masturbation  ;  or  it 
may  be  that  its  obscenity  adds  to  its  fascination  for  the  savage 
mind.  After  the  usual  enquiries  as  to  what  this  is,  one  of  the 
old  men  hits  the  ground  and  calls  out,  ''Boballai  babiabbi/' 
The  men  then  get  up  and  jump  and  swing  their  arms.  The  boys 
backs  are  now  turned,  and  accompanied  by  their  guardians  they 
walk  away  with  their  eyes  on  the  ground  for  a  short  distance, 
where  they  are  brought  to  a  stand.  The  guardians  then  clap 
their  hands  and  tell  the  boys  to  run  for  about  twenty  yards,* 
and  stand  again.  The  guardians  now  give  each  boy  three  or  four 
nulla  nuUas,  and  they  are  allowed  to  raise  their  heads,  and  can 
look  in  any  direction  except  behind  them.  Men  and  boys  then 
go  on  looking  for  game,  the  boys  being  allowed  to  join  in  the 
sport,  but  if  they  chase  a  wallaby  or  any  other  animal,  and  it 
runs  into  the  rear,  they  cannot  follow  it,  even  if  wounded,  but 
must  let  it  escape.  About  mid-day,  perhaps,  they  come  to  a  water- 
hole  where  they  rest  and  have  dinner,  cooking  the  game  they 
have  caught  during  the  morning,  after  which  they  go  in  quest  of 
game  on  their  way  back  to  their  camp  of  the  previous  night.  At 
some  suitable  place,  the  boys  will  be  placed  standing  in  a  row 
with  their  heads  down,  and  in  a  little  while  will  be  ordered  to 
look  up,  when  they  see  the  kooringal  jumping  past  in  single  file, 
imitating  kangaroos,  f  Each  man  has  a  tail  made  of  grass  and 
reeds,  or  it  may  be  of  small  bushes,  tied  up  in  a  roll  and  stuck 
under  the  hinder  part  of  his  girdle,  so  as  to  represent  the  tail  of 
the  kangaroo.  {  They  also  have  their  hair  tied  into  two  bunches, 
to  represent  the  kangaroo's  ears.  When  the  kooringal  have  all 
jumped  past  once,  or  it  may  be  several  times,  the  two  head  men 
ask  each  other  what  this  performance  means,  and  then  one  of 
them  hits  the  ground  as  usual  and  calls  out,  "  Bundar"  (kangaroo). 
The  boys  are  ordered  to  turn  their  backs  with  their  heads  down 
for  a  few  minutes,  and  when  they  look  again  they  see  the  koor- 
ingal lying  on  top  of  each  other  in  a  heap,  boballai  babiabbi. 


•  This  oeramonjr  of  giving  the  boys  a  short  run  always  precedes  their  liberation  for  the 
purpose  of  joining  in  the  work  of  hunting. 
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Having  given  their  atteotion  to  this  tor  the  uecesaary  time,  the 
old  men  interrogate  each  other  and  hit  the  ground,  culling  uut  the 
nonie  of  the  performance,  aa  described  previously.  The  men  then 
get  up  and  jump  mid  swing  their  amis  aa  usuul.  Th«  Ixiys  are 
again  ordered  to  look  down  and  are  njarvhed  away.  After  going 
a  short  distance  they  are  haLt«d,  then  ordered  to  run  about 
twenty  yards,  when  they  are  stoppe<t  again,  and  given  three  or 
four  nulla  aulUs  each.  They  ui*  now  at  iiberty  to  join  in  the 
hunting  occupations  of  the  gUAitlians,  but  must  not  look  behind 
them.  Chasing  padanielons,  looking  for  snakes,  etc.,  uliinbing 
trees  for  wild  bees'  nests,  are  now  indulged  in  all  the  way  back  to 
the  camp,  wliicii  is  reached  a  short  time  before  sunseL  On 
getting  within  sight  of  the  camp  the  boys  ore  ordered  to  liold 
their  heada  down,  looking  at  the  ground  straight  in  front  of  their 
feet  only,  and  are  conducted  in  this  way  into  tlie  yard,  where 
they  are  left  in  the  care  of  a  few  of  their  guurdians,  while  the 
others  go  to  the  camp  and  prepare  their  evening  repast,  which  is 
brought  by-aud-bye  to  tlie  yard.  Even  in  the  yard  they  must 
not  look  towards  the  camp  of  the  men.  After  the  kooringal  and 
guardians  have  also  had  their  supper  and  a  i-est,  at  their  own  camp, 
two  or  three  small  fires  ai'e  lit,  near  the  cleai-ed  space  previously 
mentioned,  for  the  puri)t)-e  nf  j,'i>  iii^'  H^ht  fur  the  pei-fi>rijiance 
about  to  take  place.  The  guardians  now  bring  the  novicea  from 
the  yard,  and  place  them  standing  in  a  row  close  by  this  space. 
The  kooringal  then  appear  with  boomerangs,  nullaa,  etc.,  stuck 
in  their  belts  and  in  strings  tied  round  their  legs  and  round  their 
shoulders  for  the  purpose  of  holding  these  weapons.  Some  of 
them  pretend  to  be  lame,  others  are  each  carrying  a  man  on 
their  back  ;  they  catch  hold  of  his  legs  and  his  head  hangs  down 
their  back.  All  the  men  are  following  in  a  line  stamping  their 
feet,  and  each  man  has  hold  of  the  one  in  front  of  him.  The 
rear  consists  of  a  man  dressed  to  represent  a  woman,  who  carries 
a  yam-stick  and  has  a  blackfellow  alongside.  The  other  men 
pretend  to  want  to  take  the  woman  from  him,  and  indulge  in 
obscene  gestures.  Having  asked  the  customary  questions  of 
each  other,  one  of  the  old  men  hits  the  ground  aad  shouts  .- 
"  Ooolangarra."  The  novices  now  turn  their  backs,  and  on 
looking  round  again  the  men  are  all  in  a  heap,  tioiallai,  and 
the  usual  formula  is  gone  through  by  the  old  men.     The  boys 
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are  now  taken  away  to  their  yard,  where  they  remain  with  a 
few  of  their  guardians  till  bed-time.  The  procedure  for  to-morrow 
is  now  discussed  by  the  head  men,  thekooringaland  the  guardians. 
When  this  matter  has  been  disposed  of,  the  boys  are  brought  back, 
and  pat  in  the  place  appointed  for  them  to  sleep,  their  guardians 
being  with  them,  and  all  hands  retire  to  rest. 

The  next  morning  at  day-light  the  boys  are  taken  back  to  their 
yard,  where  food  is  subsequently  taken  to  them.  When  all  have 
breakfasted,  a  start  is  made  out  into  the  bush  for  the  purpose  of 
hunting.  It  may  be  that  it  has  been  decided  to  shift  their  camp 
to  a  fresh  place,  and  in  that  case  their  things  would  be  carried 
with  them.  The  boys  carry  nothing — their  things  being  carried 
by  their  guardians.  The  boys  walk  with  their  heads  down  and 
their  arms  close  by  their  sides,  and  when  out  of  sight  of  the  camp 
are  liberated  by  giving  them  a  short  run  and  handing  them  nulla 
nuUas,  as  before  described,  and  hunting  or  fishing  is  carried 
on  all  day  as  usual.  During  either  the  fore  or  afternoon,  the 
pantomimic  performance  of  the  Curlew  (Graybai)  is  gone  through 
by  ranging  the  boys  in  a  row  with  their  heads  down,  their  nulla 
nullas  having  been  taken  from  them.  The  kooringal  then  run 
along  past  in  front  of  them,  imitating  the  action  and  whistling 
of  the  curlew.  The  old  men  hit  the  ground  and  the  men 
go  in  Boballai  in  the  usual  way.  On  getting  into  camp  that 
evening  an  hour  or  so  before  sundown,  the  play  is  Native  Bees 
(Oongomurra).  Around  the  butt  of  a  tree  a  number  of  bashes 
are  placed  with  their  ends  leaning  against  it.  The  kooringal  are 
standing  round  the  base  of  the  tree,  hidden  by  the  bushes  and  are 
humming  like  bees.  The  boys  are  brought  up  with  their  heads 
down,  and  are  ranged  in  a  row  and  told  to  look  up.  When  an 
old  man  hits  the  ground  vdth  his  nulla  nulla,  the  men  come  out 
on  all  fours  one  after  the  other  humming  and  imitating  the  walk 
of  bees.  The  boys  backs  being  now  turned,  the  men  go  into 
Boballai  as  usual.  If  it  is  a  fresh  camping  ground,  a  yard 
is  made  for  the  boys  and  the  camp  arranged  as  previously 
described.  After  supper  a  couple  of  small  fires  are  lighted 
beside  a  cleared  space,  between  the  camp  of  the  guardians  and 
that  of  the  kooringal,  and  the  boys  are  brought  out  of  their 
yard  and  placed  standing  on  one  side.  The  men  now  pass  along 
in  a  crouching  attitude,  jumping  and  shaking  their  arms ;   the 
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front  iiiKii  Hni)  the  lut  have  each  a  piece  of  atriBg  uue  end  o£ 
which  is  held  iu  each  hand,  niid  tiie  middle  of  the  string  b  h«)d 
between  the  t«eth.  This  Bti-ing  is  drown  froiu  aide  to  bu)«', 
lite  men  luuking  «  low  noise  with  llit-ir  nioutk,  which  noise  i> 
repeated  by  nil  tlie  uthev  wen  'who  hare  nu  Hiring.  Ab  aoon  ai 
nil  the  iictoi-B  have  [Mused  by  into  tho  dnrknesii  on  the  other  side, 
they  return  repeating  the  peiriorninuce.  This  in  done  Heveml 
times  und  when  the  old  men  tliiuk  it  him  be«ii  cuiitinucd  long 
enough,  tliey  bring  it  to  un  end  by  hitting  the  ground  aud 
naming  it  Wnrringuii.*  The  uEunl  oourae  of  turning  away  the 
boys'  LcAils  for  the  prcpamtioN  of  UolMllni,  com-ludes  this  aot, 
and  tlie  boys  are  taken  back  to  their  yai'd  till  bedtime,  tmd  are 
then  again  brought  to  the  men's  camp  for  the  uigtit. 

iiext  morning  the  usual  routine  is  gone  through,  luid  a  start 
macle  into  the  bush  in  seai-eh  of  footl.  During  the  forenoon  Uie 
boys  are  brought  to  n  stand  at  one  end  of  a  heap  of  earth  or  ooiul, 
into  which  a  nuni'ier  of  pieces  of  libout  grasjii  or  reeds  uhout  four 
or  hve  inches  in  length  have  been  inserted  closely  togeth«r  like 
the  quills  on  a  porcupine.  The  old  men  make  the  usual  interro- 
gations as  to  what  it  is,  when  one  of  them  says  :  "  It  must  be  » 
porcupine  "  (Wiroyla)  and  inserts  tlie  end  of  hia  nulU  nulU  under 
one  side  of  the  lif»p  ai  if  Vj  turn  it  o\er.  A  nuin  who  was  t 
cealed  under  this  covering  now  rolls  over  on  his  back  witJi  his 
legs  and  anus  gathered  up  in  the  same  way  as  a  porcupine  does 
when  it  is  turned  over.  The  men  and  boys  then  resume  their 
hunting.  On  reaching  the  camp  a  short  time  before  nightfall 
the  pantomime  of  Wonga  Wonga  Pigeon  (Googau  Googan)  is 
performed.  The  kooringal  paint  white  patches  on  their  bodies 
in  the  position  on  which  they  appear  on  the  bird,  and  then  walb 
past  imitating  the  note  of  this  kind  of  pigeon.  The  usual  form- 
alities ensue,  and  the  performance  ends  by  the  men  g<»ug  into 
Boballai.  That  night  after  supper  the  boys  are  brought  to  the 
clear  space  at  the  camp,  and  a  fire  lighted.  One  man  beats  two 
boomerangs  together.  The  others  then  dance  around  with  sticks 
in  their  mouths  ;  these  sticks  are  merely  dry  pieces  of  wood,  and 
are  from  eighteen  inches  to  two  feet  six  inches  long,  about  the 
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thickness  of  a  whip-handle,  picked  up  around  the  camp.  After 
dancing  a  few  minutes  the  men  throw  the  sticks  out  of  their 
mouths  into  the  fire,  and  go  and  get  other  similar  sticks.  This 
is  repeated  for  some  time,  after  which  all  the  men  dance  round 
the  fire  for  a  little  while  without  anything  in  their  mouths.  The 
fire  having  now  burnt  down  to  cinders,  the  men  jump  upon  it 
with  their  naked  feet  and  scatter  the  embers  in  all  directions  and 
put  it  out.     This  dance  is  called  Boodell  Boodellyinga. 

Next  morning  a  start  is  made  as  usual,  and  when  a  short 
distance  from  the  camp,  the  Kangaroo-Rat  (Noolooboonya)  is 
represented.  The  boys  are  placed  as  usual  and  the  kooringal 
are  seen  gathering  bunches  of  grass,  which  they  carry  in  their 
arms  and  build  a  nest  like  the  kangaroo-rat,  only  much  larger. 
When  the  nest  is  completed,  the  men,  one  after  another,  go  and 
put  their  heads  in  it,  and  then  hop  past  the  boys,  imitating  the 
shape  and  action  of  the  animal.  The  men  fhen  go  into  Boballai, 
after  which  a  fresh  start  is  made.  The  boys  are  made  to  run 
several  yards,  and  nulla  nullas  given  them  as  before  described, 
and  all  hands  go  on  hunting.  It  may  be  that  the  novices  are  not 
kept  together.  One  lot  of  guardians  and  their  novices  may  go  in 
one  direction,  and  another  lot  may  go  into  a  different  hunting 
ground,  and  these  detachments  may  not  meet  again  until  their 
return  to  the  camp  perhaps  an  hour  or  so  before  sundown.  One 
lot  on  approaching  the  other  would  whistle.  When  they  all  get 
together  near  the  camp,  the  game  of  Locusts  (Ngaddalla)  is 
performed.*  The  boys  stand  with  their  heads  down  while  the 
kooringal  climb  trees,  and  catch  hold  of  the  branches  imitating 
the  position  and  noise  of  locusts.  The  boys  are  then  told  to 
look,  and  in  a  short  time  the  men  come  down  from  the  trees  and 
crawl  along  the  ground  past  the  boys,  and  conclude  the  perform- 
ance by  going  inU>  BoballaL  The  novices  having  been  taken  to 
their  yard,  and  all  hands  having  had  supper,  a  fire  or  fires  are  lit 
alongside  of  the  cleared  space  at  the  camp,  and  the  boys  brought 
to  see  the  performance.  The  kooringal  are  painted  in  white 
stripes  extending  from  the  feet  to  the  neck,  with  a  central  line 
from  the  forehead  down  the  nose,  chin  and  body,  terminating  at 
the  end  of  the  penis.     White  circles  are  also  drawn  around  the 
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eyeB.  Th^y  dance  aloug  paai  th»  fire  in  pairs,  having  hol<l  of  e'lcli 
otliers  hands,  the  ouUide  hand  of  «nuh  iiiuti  reating  on  bis  }iip, 
uttering  uiouotonoua  oxclnmutions  all  tltd  tinii?.  Some  of  llie 
conjurers  then  perform  tricks  of  pulling  things  out  of  their  bodies, 
and  running  after  the  other  meti,  the  whole  concludiug  with  the 
kooringal  going  into  the  heap,  BolHLllni  Aft«r  tUts,  wen  anil 
boys  retire  to  rest  for  the  night. 

The  following  moining,  after  getting  away  from  the  camp,  the 
pantomime  is  Wood-l>ucks.  The  kooringat  ooine  out  from  one 
side  and  run  with  a  wiuldhng  gnit  ]Hist  llie  Iniye,  <]U)u:king  and 
falling  over  eacli  other  as  they  go.  The  liacka  of  the  boys  are 
turned  for  a  few  minutes,  and  the  men  tire  seen  in  a  heap, 
Bohalhii,  The  Ixiys  ai'e  marched  a  sliort  distance  away  and 
liberated  in  the  usual  manner,  and  join  the  men  in  hunting. 
Some  time  during  the  day  the  kooringal  go  away  to  a  place 
where  the  aoil  ia  soft,_or  to  n  ^and  ridge,  and  make  a  bole  in  the 
ground  about  two  feet  deep,  A  man  with  his  head  hideously 
diMguiaei],  and  an  opossum  rug  wi-npped  around  liim,  is  placed  in 
the  hale.  The  others  then  withJiuw,  and  the  noi'ices  are  brought 
within  twenty  or  thirty  yards,  when  their  attention  is  drawn 
to  the  strange  fifrure,  nnd  mv  told  that  it  ia  n  man  riKing  up  out 
of  the  ground,  perhaps  some  of  their  ancestors.  They  are  then 
marched  away,  and  resume  their  hunting. 

The  following  appears  to  be  a  variation  of  the  above  :  Two 
men  are  disguised  with  whit*  stripes  of  brigalow  bark  tied  across 
their  bodies  and  limbs  and  a  piece  of  bark  strapped  to  the  penis 
to  give  it  the  appearance  of  almost  touching  the  ground.  These 
men  have  their  feet  in  holes  about  a  foot  deep,  dug  in  the  ground 
to  give  tliem  the  appearance  of  coming  up  out  of  it,  and  each  has 
an  opossum  rug  loosely  thrown  round  liim.  The  t>oys  are 
brought  within  a  short  distance,  but  not  too  near,  and  are  shown 
these  figures,  who  are  waving  their  arms  about,  and  who  are 
called  Dhandarroogan  (or  Dhungully). 

Having  returned  to  the  camp  and  the  evening  meal  over,  the 
novices  are  brought  to  the  cleared  space.  Some  of  the  wizards 
will  take  a  stick  out  of  the  fire  and  will  apparently  bite  a  piece 
of  the  burning  coal  off  one  end  of  it.  They  run  about  clapping 
their  bands  on  their  hips  and  going  through  obscene  gestures. 
During  this  time  they  will  apparently  bring  different  substances, 


The  Bora  of  the  Kaviilaroi  Tnbes.  167 

such  as  white  stones,  pieces  of  string,  etc.,  out  of  their  bodies. 
When  this  kind  of  amusement  has  been  indulged  in  for  some 
time,  such  of  the  men  as  are  good  singers  commence  chanting 
Baiamai's  song.* 

After  breaks t  next  morning,  two  of  the  wizards  go  away 
into  the  bush  adjacent  and  smear  their  faces,  arms  and  bodies 
with  human  blood,  taken  from  the  arms  of  some  of  the  men,  and 
come  out  to  where  a  large  fire  has  been  lit,  accompanied  by  about 
half-a-dozen  or  more  young  men  beating  the  ground  with  pieces 
of  bark  and  shouting  "Barri-barri"  repeatedly  as  they  walk.  The 
two  wizards  referred  to  then  chase  the  kooringal  and  guai*dians, 
but  not.  the  novices,  round  the  tire  several  times — the  bullroarer 
being  sounded  out  of  sight  in  the  bush  close  by.  The  men  with 
the  bark  now  sit  down  a  short  distance  off,  and  continue  beating 
the  ground ;  and  one  of  the  wizards  stands  beside  them  having  in 
his  hand  a  coolamin,  out  of  which  he  drinks  human  blood.  At 
the  finish,  all  hands,  except  the  boys,  dance  and  shout  and  close 
in  round  the  fire.  After  this  the  boys  heads  are  turned  away, 
and  the  kooringal  go  into  BoballaL 

When  the  head  men  consider  that  the  novices  (Wudhamurrin) 
have  gone  through  a  sufficient  course  of  instruction  and  discipline  in 
the  bush,  a  number  of  strange  men  who  have  arrived  at  the  women's 
camp  since  the  boys  were  taken  away  are  despatched  to  liberate 
them.  These  men  are  called  the  Beegay^  and  a  messenger  is 
sent  out  to  the  kooringal  to  let  them  know  they  are  coming. 
The  Beegay  then  start  away  from  the  main  camp  and  proceed  to 
a  water-hole  in  the  bush,  which  has  been  decided  upon  by  the 
head  men  as  the  place  where  the  kooringal  and  guardians  are  to 
wash  the  black  paint  off  their  bodies.  At  this  water-hole  the 
Beegay  leave  their  personal  effects  in  charge  of  a  few  of  their 
own  men,  and  go  into  the  bush  in  search  of  the  kooringal 
and  novices.  They  know  where  to  go,  because  the  locality  has 
previously  been  determined  upon. 

On  the  day  which  has  been  arranged  to  meet  the  Beegay^  the 
kooringal,  bumbooik  and  boys  start  out  as  usual  and  carry  all 
their  things  with  them,  as  if  shifting  camp.  When  they  I'each 
the  appointed  place,  which  is  in  a  piece  of  open  country,  their 
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swiLgs  are  Uud  ilowii  anil  a  tire  lit,  at  wfaich  the  old  luen  n 
The  boys  ure  then  taken  away  on  the  preteni^a  uf  accoiDpAuying 
the  men  hunting,  aikI  one  or  more  of  the  kooringal  go  nhewi 
unseen  by  the  boys,  in  order  to  see  whert;  tlie  Bttgay  are.  On 
sigliting  the  latter  »nd  exchanging  signiiU  that  aII  is  ready,  the 
hooringnl  sconta  i-ettirn  and  iiiforni  tlieir  (.'omrades.  Th«  boyv 
( WHHiihamurritt)  are  placed  Bitting  ou  the  ground  hi  a  row  «fith 
their  heads  down,  and  their  bncks  towanls  the  direction  froiu 
which  the  Bttgay  are  to  approach.  The  kooringal  are  sUnding 
in  a  row  behind  the  boys.  Thft  guardians  then  tell  theiu  to 
listen,  that  Dhiirrnninolun  is  coming  to  burn  them.  The  Beegay, 
{uiint»l  with  whit«  stripee,  are  by  this  time  quite  near,  carrying 
in  the  right  hand  a  1>oonierang,  and  in  the  left  a  smoking  stick. 
<Jne  of  them  raises  n  tnw  i-ontinuous  whistle,  on  hearing  which 
the  guardians  tell  thp  biiys  to  get  up  and  run  back  to  the  place 
wheie  they  left  their  swags,  looking  only  at  the  ground  in  front 
of  tliem.  The  boys  then  run  as  hard  as  they  can  ui  company 
with  the  guardians  for  about  200  yards,  when  the  guardians 
i-oniuiaiKl  them  to  lie  face  downwards  on  the  ground  with  their 
hands  by  their  sides  for  a  minute  or  two.  They  ar*  then  ordered 
t;0  get  up  uid  run  again.  These  spells  of  running  and  resting 
are  continupil  until  the  tcniprimry  camp  is  reJii'heri,  when  the 
boys  fall  face  downwards  on  rugs  ready  spread  for  them.  The 
whistling  of  the  Beegay  has  been  heard  close  behind  them  all  the 
way.  The  reason  for  making  the  boys  lie  down  at  intervals  is 
to  prevent  their  getting  too  excited  and  frightened,  and  becoming 
unmanageable,  and  also  to  enable  the  Beegay  to  keep  pace  with 
them.  As  soon  as  the  boys  lie  down  the  old  men,  who  remained 
there,  say,  "  We  will  now  give  you  a  drink  before  you  are  burnt." 
After  this  some  of  the  men  will  clap  their  hands  whilst  others 
take  fire-sticks  and  touch  the  boys  on  the  legs  to  make  them 
believe  that  Dhurrauioolun  is  commencing  to  burn  them.  The 
kooringal  say,  "Don't  be  in  a  hurry  to  burn  the  boys!  go 
away  !"  The  fathers  of  the  novices  are  there,  and  pretend  to  be 
in  great  grief,  lamenting  and  hitting  theniselves  on  the  head; 
the  boys  are  in  a  great  stAte  of  fear,  but  do  not  attempt  to  move. 
During  this  time  tlie  Beegay  are  renewing  their  fire-sticks,  in 
order  that  they  may  make  a  good  smoke.  Then  the  boys  are 
helped  to  their  feet  and  are  placed  standing  in  a  row,  the  fathers 
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of  each  boy  saying  to  the  guardians,  *'  Hold  my  boy  ;  he  is  going 
to  be  taken  away  and  burnt/'  The  kooringal  are  standing  in 
a  semi-circle  behind  the  boys.  The  boys  faces  are  now  turned 
towards  the  Beegay,  who  are  swaying  their  smoky  sticks,  and  the 
guardians  say,  '* There  they  are;  they  have  a  big  fire  over  there," 
pointing  in  a  certain  direction.  The  Beegay  then  run  up  towards 
the  boys  dancing  and  shouting  and  swaying  their  smoky  sticks 
and  boomerangs.  The  guardians  then  turn  the  boys  backs 
towards  the  Beegay,  who  come  up  and  pass  along  the  row  of 
boys,  each  man  catching  the  back  hair  of  each  boy  in  succession, 
and  pulling  his  head  up  straight.  The  class  distinctions  are  so 
interwoven  with  the  ceremonial  that,  even  in  this  matter,  they 
are  not  lost  sight  of.  A  Dilbi^  Beegay  would  shake  the  hair  of  a 
Kubbi  or  Murri  boy  heartily,  because  he  belongs  to  the  same 
class,  but  would  only  lightly  shake  the  back  hair  of  a  Kumbo  or 
Ippai ;  the  Kupathin  men  would  show  a  similar  preference  for 
the  boys  belonging  to  their  own  class.  This  pulling  of  the  back 
hair  is  done  for  the  purpose  of  freeing  the  novices  from  the 
stooping  position  in  which  they  have  had  to  walk  during  the  time 
they  have  been  out  with  the  kooringal.  After  this,  the  Beegay 
retire  several  yards,  shouting  as  before,  the  boys  remaining  with 
their  backs  towards  them. 

The  Beegay  then  form  into  a  semi-circle,  and  join  the  semi- 
circle formed  by  the  kooringal,  making  a  complete  ring  of  men 
around  the  boys.  Two  men  now  step  out  into  the  open  space 
within  the  circle  and  commence  swinging  bullroarers,  and  the 
kooringal  beat  their  weapons  together  and  call  out,  *'  Don't  bum 
the  boys  yet."  When  the  men  with  the  bullroarers  get  giddy, 
they  are  replaced  by  others,  who  keep  the  instruments  sounding 
continually.  Amidst  this  tumultuous  clamour  of  human  voices, 
clashing  of  weapons  and  roar  of  murrawans^  the  boys  faces  are 
turned  round  and  they  are  told  to  look.  The  guardians  tell  them 
that  these  instruments  represent  the  voice  of  Dhurramoolun, 
and  that  all  the  similar  sounds  which  they  have  yet  heard  have 
been  made  in  this  way.  The  men  now  caution  the  boys  not  to 
reveal  what  they  have  seen  to  the  women,  or  the  uninitiated,  or 
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bliBy  will  be  puninhed  with  dentli.  The  Dilbi  uieu  oautioii  thr 
Dilbi  boyH,  aud  llie  Kupatliiu  ineu  uautiou  the  Kup^thtn  1x>y», 
«ud  while  iluin^  lo  liuUl  u])  toniahnwlcs  or  apean  in  »  thrwilentii); 
attitude.  The  gunrdiiina  now  put  the  full  dreM  of  n  iimn  on 
each  of  the  novices,  coinHRting  of  n  licit  with  four  iMiTan^gnU, 
a  broa<i  and  a  narrow  head-band.  They  iire  now  cnl)«i)  fiijo;t- 
AiUat,*  nad  an:  fmnl  from  any  further  reHtminl.  Hotov  of  the 
wiitards  perform  fmte  of  .jugglintCi  and  this  pnrt<  of  the  ceremony 
is  ovei'.  Up  to  thiti  point  the  guurdiniis  have  been  carrying  tho 
ru^a  null  other  things  bulongring  to  the  boys,  but  now  tlicy 
will  have  to  carry  theui  themsriven.  The  Bt^giiy  ni>w  Ktart  for 
the  water-hole  wherp  ihny  left  their  swags,  «ind  tLe  koorlngal, 
bum'iooQ  and  tuggabilias  follow  tlieui  at  a  distance.  A  few  men 
who  had  been  left  hwre  have  made  a  ring  (SuddAnmour)  nbnut 
lifteen  or  twenty  yardu  in  viruuioferenue,  ittt  iMundary  being 
formed  by  a  ctmtinuous  wuimI  Srv.  In  thu  middle  of  this  riiif; 
of  fire  are  two  mm  swiiiging  a  big  nulla  nulla  in  each  haml. 
dancing  about  and  imitating  dilTereiit  animals.  Theii«  are  tlie 
two  nien  (/luriJenfie/itr),  who  threw  the  iKHjuieraogs  at  the  Ixiys 
the;  first  morning  i>n  wliii^h  they  wera  taken  away.  The  U«egay 
are  rile  tirsl  to  reach  thin  place,  and  they  tie  down  on  tlie 
oii]"i>it.-  silk-  III'  till-  liny  111  tliat  in  which  they  have  juat  conte. 
Presently  the  kooringal,  guardiikiig  and  neophytes  arrive  at  the 
other  side  of  the  ring  and  commence  stauipiug  their  feet,  swaying 
their  hands,  in  which  they  carry  weapons,  up  and  down,  and 
uttering  low  luonotonous  shouts.  Then  the  Beegay,  who  are,  as 
before  stated,  lying  down  on  the  opposite  side  of  the  ring  of  fire, 
rise  to  their  feet,  and  act  in  a  similar  manner.  During  this  time 
the  two  men  have  been  in  the  ring,  but  now  they  retire,  and  the 
Beegay  enter  it,  dancing  round  and  shouting.  Home  of  their 
wizards  go  through  various  feats  of  pulling  things  out  of  various 
parts  of  their  bodies,  and  chasing  the  otl^r  men,  whu  clap  their 
hands  on  their  hips  and  shout.  These  ceremonies  being  concluded, 
the  Beegay  drive  the  kooringal  and  the  guardians  into  the 
water-hole  close  by,  where  they  wash  the  black  paint  off  them- 
selves, the  Beegay  and  the  novices  sitting  on  the  bank  watching 
them.     After  this  the  kooringal  and  their  contingent  camp  at 
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the  water-hole  for  the  night,  but  the  Beegay  go  away  back  to 
the  camp  of  the  women,  perhaps  a  mile  or  two  distant. 

A  few  of  the  oldest  women  then  muster  all  the  women  and 
girls  in  the  camp,  not  including  the  children,  and  drive  them 
into  a  water-hole  or  creek  close  by,  and  make  them  swim  about 
and  wash  themselves.  When  they  come  out  of  the  water,  they 
go  and  select  a  suitable  level  place  near  the  camp,  which  they 
clear  of  grass  and  rubbish,  ready  for  enclosing  by  the  thurra- 
wonga,  or  bough  yard,  the  next  day.  The  distance  from  the 
camp  to  the  thurrawonga  may  vary  from  about  200  yards  to 
500  yards,  according  to  the  suitability  of  the  ground,  and  other 
considerations. 

When  the  kooringal  and  their  companions  have  had  supper, 
some  of  them  take  the  neophytes,  and  proceed  towards  the  camp 
of  the  women.*  On  coming  within  hearing,  they  break  up  into 
sections  according  to  their  respective  tribes,  each  section  of 
novices  approaching  that  side  of  the  main  camp  occupied  by  the 
tribe  to  which  they  belong.  Each  lot  of  boys  is  accompanied  by 
one  or  more  of  the  men,  who  climb  up  into  a  tree,  just  outside 
the  camp,  and  shout,  and  the  women  know  the  men's  voices. 
Then  each  boy  shouts  out  in  succession,  and  is  answered  by 
his  mother.  During  this  time  one  of  the  boys  is  swinging  a 
murrawan  at  the  butt  of  a  tree.  The  women  then  pick  up 
fire-sticks  and  hold  them  in  their  hands,  or  wave  them  in  the 
air,  or  perhaps  throw  them  up.  The  boys  of  each  section  act  in 
the  same  way  adjacent  to  the  quarters  of  their  mothers.  The 
men  and  boys  now  return  to  their  comrades  at  the  camp  out  in 
the  bush.  The  ceremony  of  giving  the  )x>ys  a  new  name  is  now 
proceeded  with.  This  is  done  by  the  old  men  and  the  fathers 
of  the  novices.  The  Ippais  give  names  to  the  Murri  boys,  the 
Kubbis  name  the  Kumbos,  the  Murris  name  the  Ippais,  and  the 
Kumbos  name  the  Kubbi  boys.  While  the  boys  were  away  at 
the  women's  camp,  two  men  had  climbed  each  a  tree,  and  as  each 
boy  was  named  by  the  old  men,  one  of  these  would  shake  the 
branches  and  shout  out  from  his  tree,  imitating  the  noise  of  some 
animal.  Sometimes  they  micturate  in  imitation  of  opossums  and 
squirrels.     W^hen  all  the  boys  are  named,  the  men  who  have  been 


•  Joarn.  Anthrop.  Inat,  xxv.,  336. 


173      Pr 


'■'liiufH  "/  (l,e  Hanal  Soch-hf  of  Vl.'toi 


come  down,  and  rHise  a  Ifimpiitatioii  thnt  th«  bom 
over.  8ueh  of  the  yonng  men  present  who  hud 
beun  initiated  at  previous  bora*  now  Ask  the  old  men  to  rele&ae 
them  from  certnin  prohibitions  which  had  l>een  irnposod  upOn 
them  fi3  to  food.  Food  restrictions  ar«  now  inipoced  npun  the 
net^hytes.*  After  this  oil  hunda  go  to  sleep  «t  th«  cnmp  fir«« 
for  the  night. 

Rtlurn  of  the  Boys. — Early  next  niorning  the  men  and  lioya 
have  their  h»ir  cat,  and  the  men  are  shaved,  face  nnd  pubei, 
after  which  the  boys  are  pfiinted  red  aU  over,  with  white  etripM 
drawn  diAgonnlly  across  their  )>odie/i  from  tlw  direction  of  each 
sliouhlor,  (lud  iiUo  on  tlie  arms  and  legs.  Belts,  kiltfl,  etc.,  nre 
nlso  worn.  ThM  men  nre  painted  with  rt^l  stripes  from  the  wai^c 
down  t«  the  fert,  und  from  the  «lbow§  to  the  hnnde.  Featheni 
of  the  eiLgle-hawk  or  awan  are  put  hi  the  Imir.  A  iiMw«en(>wr  is 
sent  on  aheiul  U>  the  gin's  camp  to  tell  them  that  the  nipw  and 
buys  will  shortly  arrive. 

The  women,  assisted  by  the  Beepiy,  have  in  the  early  morning 
cut  SApliogs  and  bushes,  and  made  a  yard  around  the  cleared 
space  before  referred  to.  This  yard  is  similar  in  slmpe  to  thoea 
made  in  the  hush,  but  larger,  because  intended  to  accommodate  a 
greater  number  of  men.  Its  convex  end  is  in  the  direction  from 
which  the  hoys  are  expected  to  approach.  In  this  yard  the 
mothers  of  the  guardians  and  kooringal  have  placed  their  yam- 
sticks  around,  about  two  or  three  feiet  from  the  fence,  each  stick 
having  some  article  belonging  to  the  owner  attached  to  it,  in 
order  that  the  men  may  recognise  them.  Around  the  outaide  of 
the  convex  end  of  this  yai-d  logs  of  wood  are  laid.  The  Beegay 
now  cause  the  women  to  He  down  round  the  outside  of  the  yard, 
the  mothers  of  the  boys  occupying  the  space  nearest  to  the  fence 
with  their  feet  touching  the  logs  just  mentioned.  The  men 
and  women  who  have  charge  of  the  thurrawonga  arc  called 
mooemalla.  The  women  are  then  covered  over  with  rugs  and 
bushes,  fin  a  signal  being  given  that  all  is  ready,  the  neophytes 
and  their  guardians  now  approach  in  single  file,  and  the  latter 
condnct  each  boy  to  his  mother  on  the  ontside  of  the  enclosure 
and   place   him   sitting   down   on    the   log  which    her   feet  are 
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touching.  The  guardians  and  kooringal  then  enter  the  yard,  and 
each  man  sits  down  facing  his  mother's  yam-stick.  Each  novice 
then  shakes  the  log  to  let  his  mother  know  he  is  there,  but  does 
not  speak,  and  then  runs  away,  not  looking  behind  him,  to  a  camp 
two  or  three  hundred  yards  away,  provided  for  the  novices  and 
their  guardians.  During  this  time  the  bull-roarer  is  heard  in 
some  place  adjacent,  but  out  of  sight. 

As  soon  as  the  boys  run  away,  the  wcmien  are  allowed  to  get 
up.  They  then  pull  down  the  bushes  forming  the  yard  and  find 
the  men  sitting  there — the  latter  now  get  up  and  dance  and 
make  a  buzzing  or  humming  noise  on  the  cleared  space  inside 
the  thurrawonga — the  women  standing  around.  The  women 
then  take  the  men  to  some  convenient  place  close  by,  where 
they  place  them  in  four  groups,  the  men  of  each  class  being 
together,  and  light  fires  to  the  windward  of  them.  Green 
bushes  are  placed  on  the  fires  to  make  a  thick  smoke.  The 
Dilbi  women  smoke  the  Dilbi  men,  and  the  Knpathin  women 
smoke  the  Kupathin  men.  After  this  the  men  disperse  to  their 
usual  quarters.  In  the  meantime  all  the  neophytes  have  gone 
into  their  own  camp  accompanied  by  some  of  the  men.  That 
night  the  novices,  accompanied  by  some  of  the  men  go  round 
the  women's  camp,  out  of  sight,  and  walking  quietly  so  that 
their  movements  may  not  be  heard,  sounding  bullroarers. 

Next  day  the  boys,  carrying  a  smoky  stick  and  bushes,  are 
brought  up  to  the  women's  camp,  a  man  sounding  a  bull  roarer 
behind  them  in  some  secluded  spot.  Several  men  walk  behind 
the  boys,  throwing  pieces  of  bark  at  them,  sometimes  hitting 
them.  On  reaching  the  women's  camp  the  boys  are  placed  sitting 
on  a  log  in  groups  according  to  their  classes.  The  women  then 
light  fires  on  whidi  they  bum  green  bushes  on  the  windward  side 
of  the  boys,  so  as  to  envelope  them  in  a  cloud  of  smoke.  The 
Dilbi  women  smoke  the  Dilbi  boys  and  the  Kupathin  women  the 
Kupathin  boys.     The  mothers  hold  the  boys  in  the  smoke. 

After  this  ceremony,  the  various  tribes  who  have  attended  as 
visitors  make  preparations  for  returning  to  their  several  districts, 
and  in  the  course  of  a  few  days  all  have  gone  away.  The  novices 
of  each  tribe  ar^  kept  under  the  control  of  their  guardians  for 
some  time,  and  have  to  conform  to  certain  rules  laid  down  by  the 
old  men. 


.Art,  XII. — J'rob'ihlv  Miocene  Age  of  a  CongUtmerate  at 

Shelfoi-d. 

OVilh  Pbto  vn.)- 

By  J.  Dknnant,  F.G.8.,  nuil  J.  F.  Muldbr. 

[fiend  ]3tb  Aaijtuit,  ISW.J 

For  aoiue  years  boulderB  of  gritty  iroiisUtite  i:i>Qtiiiiiing  casU 
of  fossils  have  been  reported  by  varicus  observers  as  occurring 
OH  a  liili  adjoining  the  Shelford  Oemetery,  but  the  material 
Hppeai-ed  no  unpromising  that  geologista  have  hitherto  abstained 
froui  undertikking  a  detailed  exHtnination  of  it.  The  pcwitioti  of 
the  boulders  on  the  basalt  precludes  tlieir  being  classed  as  k 
portion  of  the  eocene,  which  underlies  this  rock  not  only  in 
sections  close  at  hand  but  also  in  those  of  neighbouriug  areas, 
and  the  opinion  has  indeed  been  huxarded  thai  they  might  be 
pliocene,  inainly  perhaps,  Ijecause  that  age  had  been  previously 
iis%igned  to  the  lava  flows  arouad. 

We  first  saw  blocks  of  tlie  conglonierate  placed  ainougst 
basaltic  boulders  along  a  portion  of  the  fence  bordering  an 
uiitbrined  i-oad  up  the  western  slope  of  thi:  I.eiy:h  River  Gorge. 
It  was  too  late  when  we  arrived  in  Shelford  to  seek  for  them  in 
situ  that  day,  and  we  were,  in  fact,  told  that  our  search  would 
be  fruitless,  as  the  oldest  inhabitant  could  give  no  information 
as  to  where  the  stones  came  from.  This  mystery,  however,  was, 
as  we  anticipated,  easily  cleared  up  the  next  morning,  since  tbey 
were  found  in  abundance  just  beiow  the  surface  in  the  adjoining 
paddock,  from  whicli,  of  course,  the  loose  stones  had  been  picked 
up,  and  then  piled  against  the  fence.  This  paddock  lies  south  of 
the  road  and  adjoins  the  cemetery,  in  which  also  embedded  blocks 
of  the  conglomerate  are  common.  The  same  material  also  crops 
out  in  a  shallow  gully,  just  over  the  fence  on  the  opposite  or 
southern  side  of  the  paddock,  but  ceases  on  the  rising  ground 
beyond.  To  the  north  of  the  road,  we  could  find  no  trace  of  the 
fossiliferous  strata,  nor  indeed  in  any  other  part  of  the  gorge, 
though  we  searched  at  about  the  same  level  in  several  places. 
We  should  certainly  expect  similar  boulders  to  occur  elsewhere 
on  the  river  bank,   and  possibly  a  more  thorough  search  may 
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yet  reveal  them.  Going  up  the  road  by  the  side  of  the  fence, 
the  conglomerate  commences  near  the  cemetery  gate  and  dis- 
appears about  140  yards  from  the  top  of  the  hill.  Further 
details  concerning  the  elevation  and  horizontal  measurements 
of  the  outcrop  will  be  more  conveniently  given  later  on. 

The  matrix  of  the  boulders  consists  of  ironstone  with  numerous 
small,  rounded,  quartz  pebbles  irregularly  scattered  throughout 
the  mass.  There  is  no  creek  or  cutting  where  they  occur,  and 
we  noticed  them  merely  as  slight  protrusions  here  and  there  in 
the  surface  soil,  much  in  the  same  way  as  blocks  of  lava  appear 
on  the  plains  and  hill  slopes  of  ordinary  basaltic  country.  They 
are  crowded  with  fossils,  but  all  as  casts  only,  the  lime  of  the 
shell  being  entirely  replaced  by  iron  oxide.  When  the  cast  is  an 
internal  one,  the  fossil  is  not,  as  a  rule,  easily  identified,  but 
with  an  external  cast,  or  rather  mould,  where,  as  is  often 
the  case,  the  ornament  of  the  formerly  enclosed  shell  is  clearly 
delineated,  there  is  less  difficulty ;  and  besides,  the  opportunity 
is  afibrded  of  reproducing  its  outline  and  exterior  markings  in 
some  plastic  material.  Our  own  attempts  at  this  were  only 
moderately  successful,  and  we  were  very  glad  to  avail  ourselves 
of  the  generous  offer  made  by  Mr.  G.  Sweet,  F.G.S.,  to  prepare 
models  from  the  fossil  casts  obtained.  Our  heartiest  thanks  are 
due  to  this  gentleman,  as  he  has  enabled  us  to  determine  with 
certainty  many  of  the  forms  represented. 

One  of  the  commonest  casts  is  that  of  Pecten  anti-au straits^ 
the  exterior  ornament  of  which  is  often  beautifully  preserved. 
Amongst  other  easily  identifiable  casts  may  be  mentioned, 
Zenatiopsis  angustatUy  of  large  size,  Pelicaria  coronata,  Chione 
propinqua  (mioc.  var.),  Myodora  corrugata,  Leda  woodsiu 
Models  of  all  of  these  have  been  prepared,  as  well  as  of  the 
majority  of  the  other  species  catalogued. 

In  the  following  table  of  fossils  from  the  conglomerate,  the 
asterisk  before  the  name  signifies  that  the  species  is  represented 
by  many  examples.  The  dagger  indicates  that  fossils  from  this 
bed  were  also  so  identified  by  Professor  Tate  from  casts  sent  to 
him  some  years  ago  by  Mr.  Sweet.  Having  been  allowed  to 
examine  the  same  collection,  we  are  able  with  the  additional 
material  on  hand  and  by  the  aid  of  the  models  prepared  to  omit 
the  query  then  placed  against  some  of  the  names. 
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Thut  ihe  iibuve  liat  of  fossils  is  a  short  one,  na  compared  with 
thctsG  usually  supplied  lor  the  tertiary  rlfpuaits  »f  tlie  pmvinc« 
must  be  attribute  to  the  diCficult  nittui'e  of  thp  mateml  in 
which  llipy  iirn  Rinbedded  rather  than  to  the  scarcity  of  the 
fomiB  prc^nt.  iltuiy  of  these,  from  their  itmall  size,  or  iuddi- 
nitetiess  of  the  preserved  Outlin<!s  uri;  tjuit*!  unriwogniisiiblt;,  while 
for  others  models  hiive  to  be  prepx-red.  Even  with  the  nid  of 
these,  the  apecies,  ntid  occasionally  the  geiitis  lUso,  inay  si 
remnin  doabtful,  especinlly  in  the  eaae  of  bivHlvea,  where  the 
hiu^e  character*  caa  rarely  be  mttdo  out. 

lu  discussing  thu  horiziiii  of  tho  strntn  we  propose  M  take 
nccount  imly  of  those  fossils  tlie  distribution  of  which  is  definitely 
given  in  the  tJ»ble,  Eighteen  species  »re  thus  avail&ble,  of  which 
eight  are  confined  Ui  the  niiocene  division  of  the  tnrliuriis  at 
Muddy  Creek,  Jeinniy's  Point,  Aldinga  Buy,  or  the  Murray 
River ;  while  many  of  the  renwindor  though  present  nlso  in  the 
eoccDe,  are  in  reality  specially  characteristic  of  the  miocei 
With  only  eighteen  species  bh  a  basis  for  cslouUtion,  tlie 
percentage  of  living  forms  represented  would  of  eourais  Ix;  oil 
unridiable  test  of  geological  Affe.  As  n  fact,  no  undoubted 
reuent  species  appears  in  the  list,  though  it  may  be  meDtioned, 
that  one  of  them,  viz.,  jVi/arla  tgnisoni,  forniei-ly  known  as 
N.  tumida,  T.  Woods,  is  regarded  by  Mr.  Pritchard  as  both 
recent  and  fossil,*  Under  these  circumstances  reliance  is  placed 
upon  the  corn^lation  of  the  fauna  with  thiit  in  other  deposits, 
which,  if  correctly  given  in  the  alx)ve  columns,  indicates  a 
miocene  horizon  for  the  Shelford  Conglomerate.  On  strati- 
graphical  as  well  as  on  palieontological  grounds,  the  deposit 
must  be  separated  from  the  neighbourhing  eocene,  while  to  he 
even  late  pliocene,  it  should  show  a  large  proportion  of  recent 
sheila.  Its  relation  to  the  accompanying  igneous  rock  has  next 
to  be  considered,  and  with  reference  to  this  our  hesitation  in  at 
once  classing  the  strata  as  miocene,  when  first  met  with,  was 
chiefly  due,  since  previous  conclusions  concerning  the  age  of  the 
basalt  are  thereby  called  in  question. 

The   position  of   the  outcrop,  as  well   as  our  theory  of   the 
sequence  of   the   rocks  is   illustrated   in  the  appended    sketch, 

•  Ro;.  Boe.  Vic,  voL  vUL,  p.  1£8. 
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which  is  approximately  to  scale.  The  elevations  are  from 
aneroid  observations  of  our  own,  and  the  distances  of  the  stations 
on  the  hillside  have  been  measured  for  us  by  Mr.  Swan. 

At  the  particular  portion  of  the  river  bank  where  the  conglom- 
erate appears,  the  eocene  beds  are  not  visible,  but  we  consider 
ourselves  justified,  from  evidence  obtained  at  other  portions  of 
the  gorge,  in  assuming  their  existence  here,  and  at  no  great  depth 
beneath  the  basalt ;  at  the  base  of  the  section  they  may  indeed 
be  somewhat  more  deeply  seated  than  the  drawing  indicates, 
while  the  outline  of  their  surface  farther  in  the  hill  is  of  course 
uncertain.  North  of  Shelford,  outcrops  of  the  strata  also  occur, 
but  generally  reaching  a  higher  level  on  the  banks,  and  an  uneven 
surface  is  thus  indicated,  which  points  to  erosion  before  the  out- 
How  of  the  lava  took  place.  In  the  section  figured,  the  basalt 
appears  first  at  a  height  of  fifty  feet  above  the  water's  edge,  and 
our  conclusion  that  it  is  there  in  situ  is  confirmed  by  the  fact 
that  the  eocene  strata  of  the  Red  Bluff,  a  mile  and  a  half  down 
the  stream,  are  covered  by  lava  at  about  the  same  elevation. 
Going  still  farther  up  the  hill,  a  moderately  deep  quarry  in  solid 
basalt  is  110  feet  above  the  same  datum  line.  Beyond  this 
quarry  and  at  a  height  of  145  feet  above  the  river  level,  the  first 
block  of  the  conglomerate  in  situ  was  observed.  A  few  scattered 
pieces  were  found  on  the  surface  a  little  lower  down,  but  they 
have  probably  come  from  abova  The  fossiliferous  boulders  can 
be  traced  up  the  hill  from  this  point  for  a  distance  of  about  150 
yards,  and  for  thirty-five  feet  in  vertical  elevation,  or  to  a  height 
above  datum  line  of  180  feet,  when  they  cease,  and  the  only 
stones  cropping  out  higher  up  belong  to  the  prevailing  lava  flow. 
By  a  farther  rise  of  forty  feet  in  a  distance  of  137  yards,  the 
summit  of  the  western  bank  of  the  river  gorge  is  reached,  its 
total  height  being  thus  220  feet.  The  distance  from  the  water's 
edge  to  the  level  country  bounding  the  gorge  is  766  yards,  so 
that  the  slope,  like  that  on  basaltic  banks  generally,  is  a  gentle 
one.  On  the  east  of  the  river  there  is  an  extensive  flat  bef(H« 
the  corresponding  rise  commences,  but  the  aneroid  recorded 
almost  exactly  the  same  elevation  for  the  top  of  the  bank  on 
that  side,  and  we  may  therefore  conclude  that  the  lava  once 
spread  as  a  level  sheet  right  across  the  present  gorge,  which  has 
been  since  excavated  to  the  depth  mentioned. 

12a 
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Tbe  ineHsureiueiitA  juat  quoted  show  tbnt  the  boulder  hed  i 
EB[Mi-Bte(l  from  the  uti(lei'lyin),c  eocene  clays  and  litueatonea  liy  not 
le»9  than  iiiiiety-Kve  ievt  of  bii£itlt,  that  is,  from  llie  outtirop  Of 
llie  Utter  at  the  base  of  the  section  to  tbe  firat  appewrnnca  of  the 
conglomerate  up  the  hill ;  moreover,  froiu  the  fact  that  the 
quarry  alluded  to  is  situated  nt  a  lower  level  than  the  Ixiulders, 
we  may  fairly  infer  the  continuance  of  the  igneous  {"Ock  bene«tb 
tbeni  for  Ibeir  whole  extent.  If,  iii  exciivating  the  quarry,  the 
foBailiferous  Ijoulders  hod  been  revealed,  a  different  oonclu! 
vrould  be  pcwsible,  as  in  that  ease  tiiey  might  simply  i-eprexent 
H  iniocene  inlier,  surrounded  and  partially  covered  by  h  subse- 
quent flow  of  Ihvh.  8uch  an  explanation  is,  however,  inadmiastble, 
aa  tliey  are  not  only  al>seut  there,  but,  as  we  have  before  said,  do 
not  show  iu  auy  cutting  or  natural  section  alouK  the  river  bunk  : 
and  we  are  therefore  driven  to  seek  Boine  other  interpretation  of 
the  fact^. 

At  Muddy  Uroek,  a»  is  well  known,  miocene  etrntn  are  covered 
by  a  UvA  flow,  usually  regarded  as  of  pliocene  age,  but  that  this 
was  conteui|>oraiieOufl  with  tbft  ba»alt  overlying  the  eocene  of 
the  Leigh  River,  is,  independently  of  the  fossil  evidence  now 
presented,  opfU  to  doubt.  Tt  is  generally  ndmitte<l  that  in  the 
eocene,  pliocene,  and  perhaps  also  the  pleistocene  periods,  out- 
pourings of  lava  took  place  over  various  portions  of  Southern 
Austrahit,  but  witli  one  exception,  tbe  authors  of  recent  memoirs 
on  our  tertiuries  refrain  from  classing  any  of  tbe  basalts  as 
miocene.  If,  however,  the  fossitifei-ous  bouldei-s  of  tbe  Sbelford 
section  are  miocene,  tbe  lava  upon  which  they  rest,  may,  provi- 
sionally at  least,  be  referred  to  the  same  period — certainly  it 
cannot  be  younger.  Our  theory,  in  fact,  is  that  the  Shelford 
basalt  is  a  miocene  tlow  covering  tbe  wide  spread  eocene  strata 
of  the  region.  Then,  after  the  channel  of  the  ri\'er  had  been 
partially  excavated,  tlie  miocene  conglomerate  was  deposited 
either  in  a  alight  depression  hollowed  out  of  the  basalt,  or  upon 
its  gently  sloping  surface.  It  is  not  unlikely  that  this  portion  of 
the  Leigh  River  i-epreseuts  an  old  estnury  connected  with  the 
former  sea-channel,  which,  aa  pointed  out  by  Mr.  Murray,  existed 
in  tertiary  tiines  between  tbe  Cape  Otway  Ranges  and  the  main- 
land to  the  noi'tb.*    As  the  deposition  of  the  boulders  c 
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at  about  forty  feet  from  the  top  of  the  bank,  and  continues  for 
thirty-five  feet  lower  down  the  hill,  it  follows  that  the  estuary 
or  inlet  was  invaded  by  the  miocene  sea  until  about  one-third 
of  the  present  depth  of  the  gorge  had  been  excarated.  The 
conglomerate  for  the  whole  of  the  thirty-five  feet  of  vertical 
extent  in  which  it  is  traceable  is  intermingled  with  blocks  of 
lava,  and  is  therefore  probably  nothing  more  than  a  collection 
of  scattered  boulders  resting  on  the  basalt  and  not  reaching  far 
below  the  surface.  The  iron  oxide  in  them  is  of  course  derived 
from  the  basalt^  while  the  quartz  pebbles  plentifully  intermixed 
with  it  were  doubtless  washed  down  from  silurian  country  higher 
up  the  river. 

The  southern  portion  of  the  Leigh  River  has  not  been  geologi- 
cally surveyed,  but  in  a  report  upon  its  upper  course  by  Messrs. 
Etheridge  and  Murray,  written  in  1868,  but  not  published  till 
1874,*  it  is  incidentally  remarked  that  the  basalt  around  Shelford 
was  derived  from  Mount  Mercer,  an  extinct  crater  seventeen 
miles  to  the  north.  In  describing  the  results  of  their  detailed 
work,  which  was  confined  to  the  more  northern  area  mentioned, 
the  further  statement  is  made  that  certain  drifts  and  gravels, 
classed  by  them  as  pliocene  underlie  the  same  basalt.  Such  a 
position  for  pliocene  strata  is  manifestly  opposed  to  our  theory 
that  the  igneous  rock  is  not  younger  than  miocene.  It  is  possible 
that  the  basalt  they  refer  to  may  belong  to  a  different  flow,  more 
than  one  being  mentioned  in  their  report,  but  as  we  did  not  visit 
the  sections  in  the  surveyed  area,  we  can  offer  no  opinion  upon 
the  point  We  may  remark,  however,  that  the  geological  ages 
of  the  various  drifts  and  gravels  of  Victoria  are  not  precisely 
known,  the  descriptive  terms  applied  to  them  by  the  geological 
survey  being  admittedly,  to  some  extent  provisional.  The  best 
of  all  evidence  is,  of  course,  that  afforded  by  marine  fossils,  but 
from  the  nature  of  the  case,  it  is  seldom  available.  Moreover, 
the  revised  nomenclature  of  the  tertiaries  adopted  by  the 
majority  of  recent  writers  has  to  be  considered — if,  as  they 
contend,  the  former  miocene  of  the  survey  has  to  be  read  as 
eocene,  possibly  also  the  term  pliocene  may,  in  some  cases  at 
least,  need  to  be  interpreted  as  miocene. 


•  Progrets  Report,  No.  II.,  p.  101,  et  $eq. 
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The  Inte  Mr.  Wilkinson,  when  &  lunniber  cif  tlie  Tictorinn 
t$urvey  BtatT,  trnced  an  old  gravel  from  t^teiglit/  down  tho 
MooralMK)],  and  in  accordance  with  thp  cloBsification  of  tli« 
tertiaries  then  ouireiit  calW  it  iiiiooene,  but  whioh,  as  Mr. 
Pritohard  has  pointed  out,  should  be  altered  to  eocene  or  ei 
pre-eocene.*  In  n  similar  manner,  some  of  the  scKMilled  pliooi 
drifts  and  graveia  may,  when  re-examined  in  the  light  of  km 
ledge  now  possessed,  prove  to  be  of  miocene  age.  In  regard  to 
those  of  the  Leigh  Iliver  VuUey,  reliable  data  for  determining 
their  geological  horison  within  narrow  limits  are,  as  we  hare  seen, 
fiirniehed  by  the  marine  beds  with  which  they  aret  assooiated. 
Further  discussion  of  this  subject  would,  however,  be  out  of  place 
ill  the  present  paper,  and  it  is  therefore  postponed  for  some 
future  occasion. 


Froc  RS.  Victoria  t89t  Plate  7. 
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Art.  XIII. — On   the  Occurrence  of  GruptoUtes  in  Xorth^ 

E(f intern   Victoria. 

By  T.  S.  Hall,  M.A., 

Demonstrator  and  Assistant  Lecturer  in  Biology  in  the 

University  of  Melbourne. 

[Read  3rd  September,  I896.J 

Some  two  years  ago  Mr.  W.  H.  Ferguson  gave  me  a  small 
collection  of  gruptolites,  some  of  which  he  had  obtained  at 
Wombat  Creek  near  Mount  Wills,  and  tiie  rest  near  Tungamah. 
The  presence  of  Z>icranograptidcB  showed  at  a  glance  that  the 
rocks  belonged  to  the  upper  portion  of  the  Ordovician  series,  but 
the  smallness  of  the  collection  and  the  imperfect  nature  of  many 
of  the  specimens  caused  me  to  lay  them  aside  in  the  hope  that  a 
larger  and  better  series  would  be  forthcoming.  Mr.  Ferguson 
has  not,  however,  had  an  opportunity  of  re-visiting  the  localities, 
but  during  an  examination  of  the  country  in  the  north-east  of 
the  county  of  Benambra  he  was  fortunate  enough  to  find  a  fresh 
fossiliferous  locality  on  the  banks  of  Walwal  Creek.  The 
specimens  which  he  found  on  this  last  occasion  were  placed 
at  my  dispasal,  through  the  courtesy  of  Mr.  J.  Travis,  the 
Acting-Secretary  for  Mines,  with  the  request  that  I  would 
identify  the  specimens.  I  wrote  a  short  report  which  was 
handed  in  to  the  Department,  but  its  publication  is  delayed 
for  the  present. 

JVombat  Creek. 

The  locality  from  which  the  specimens  were  obtained  is  well 
within  the  area  shown  as  metamorphic  on  the  present  geological 
map  of  the  colony.  Most  of  the  specimens  are  a  mere  glaze  on 
the  surface  of  the  rock,  and  are  quite  invisible  except  when  held 
in  a  certain  position  with  regard  to  the  light.  The  two  species 
identified,  however,  are  sufficiently  well  preserved  to  enable 
enlarged  drawings  to  be  made  under  the  camera.  These  are 
Dicellograptus  elegans,  Carr.,  and  Clitnacograpius  bicomis^  J.  Hall. 
Besides  these  there  are  two,  or  perhaps  three,  species  of  Diplo- 
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obscure  to  permit  of 


graplidie,  the  clmi-acters  of  which 
ideiititicntion. 


Tutigtimah. 

No  older  roL-ka  are  mapped  in  the  locality  from  wliitli  tliew: 
specimens  came.  They  are  more  conspicuous  than  those  from 
the  former  locality,  but  the  finer  characters  are  in  great  part 
obscured  through  weathering.  There  are  several  which  appear 
to  be  new,  one  perhaps  generically,  but  they  are  too  obscure  to 
speak  of  with  any  detiniteiiesii.  I  query  some  of  the  species,  as 
they  are  identified  from  the  form  and  dimensions  of  the  polypary 
only,  the  hydrotliewe  not  being  visible.  The  following  forms 
oe<nir  :  ?  Dictlhgfiptin  iexlans,  J.  Hall ;  Dkellograpius  sp. ; 
1  Dieranograplus  ramosus,  J.  Hall;  DiplograpUis prislis,  Hisinger, 
and  Glosfograptus,  sp. 

Wahval  Crttk. 

'Die  district  from  which  these  specimens  come  is  coloured  as 
granite  on  the  map.  They  ara  preserved  merely  an  a  glate  ou 
the  rock  and,  though  unable  tu  muke  camera  drawings  of  them, 

I  made  careful  sketches  iind  tiiepisuroments  <A  tiiose  I  have 
identified.  Several  forms  of  Diptograptida  were  too  badly  pre- 
served to  speak  uf  definitely,  hut  T  have  made  out  the  characters 
of  the  following  :  DicelU'gruptus  itiueps,  Nich. ;  Dtplograptus 
pristis.  His. ;  Diplograptus  trnncalus,  Lapw. ;  Cliinacograpius 
bieornis,  J.  Hall. 


It  has  of  course  long  been  known  that  the  boundaries  of  the 


:i  the  present  Victorian   map 
n  under  notice,  and  the  c 
r  Everett  from  recent  surv 


geological  formations  ils  laid  do* 
neede^l  revision,  especially  in 
pilation  of  a  new  map  by  Mr.  Arthut 
is  practically  completed. 

The  age  of  the  Lower  Pulieoioic  rocks  of  North-eastern  Victoria 
has,  in  the  absence  uf  fossils,  been  a  matter  of  considerable  doubt. 
Mr.  A.  W.  Howitt  in  his  earlier  papers  considered  the  balance  of 
evidence  in  favour  of  Lower  Silurian  (Ordoviciati).  The  rocks 
show,  according  to  Mr.  Howitt,  great  structural  and  lithol<^caI 
resemblances  to  those  to  the  east  of  the  Snowy  Kiver,  and  from 
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this  latter  area  he  quotes,  on  the  authority  of  Sir  Frederick 
McCoy,  Diplograptus  recta nguiaris^  McCoy,  from  Deddick; 
Diplograptus  foliaceus^  Murch.,  and  Didymograptus  caduceus^ 
Salter  from  Guttamurrh  Creek.*  From  the  Gibbo  River  ho 
quotes  Palceopora  sp.,  from  the  limestones  and  states  that  Sir 
Frederick  McCoy  regards  this  form  to  be  indicative  of  the  Upper 
Silurian  age  of  the  limestone.  In  a  later  paperf  the  same 
author,  in  speaking  of  the  slates  and  sandstones  of  the  Upper 
Dargo,  says  that  they  **have  hitherto  been  provisionally  regarded 
as  Lower  Silurian,  but  may  possibly  be  found  ultimately  to  be 
Cambrian."  Although,  from  the  nature  of  the  case,  Mr.  Howitt 
speaks  guardedly  of  the  age  of  the  strata,  he  has  shown  that  part, 
at  any  rate,  of  the  metamorphic  schists  are  representatives  of  the 
unaltered  sediments.  { 

The  three  localities  which  have  yielded  the  graptolites  treated 
of  in  this  paper  are  widely  separated,  but  are,  as  far  as  can  be 
judged,  of  nearly  the  same  age,  and  may  be  referred  to  the  higher 
part  of  the  Ordovician.  Till  more  evidence  be  available  it  would 
be  rash  to  push  the  analogy  to  the  succession  in  British  rocks  any 
further. 

As  far  as  I  am  aware  there  are  no  published  records  of  any 
(Upper)  Silurian  fossils,  other  than  the  Palceopora  referred  to  by 
Mr.  Howitt,  having  been  found  in  the  area  under  consideration. 
Mr.  Ferguson,  however,  informs  me  that  he  has  a  large  suite  of 
fossils  from  Wombat  Creek  which  he  considers  to  be  (Upper) 
Silurian.  The  publication  of  his  report  will  be  looked  for  with 
interest. 

It  is  of  course  possible  that,  in  such  a  wide  area  as  the  one 
treated  of,  rocks  older  than  these  may  occur,  but  of  their  occur- 
rence we  have  no  evidence  whatever.  Mr.  A.  W.  Howitt  in  his 
long  series  of  papers  on  the  rocks  of  Eastern  Victoria  has  shown 
that  a  gradual  passage  takes  place  from  the  unaltered  rocks  into 
the  crystalline  schists,  and  this  fact  taken  in  conjunction  with 
the  evidence  here  brought  forward  as  to  the  geological  age  of  the 


*  Progrem  Report,  Geol.  San'ey  of  Victoria,  vol.  iii.,  p.  186. 

t  "  Notes  on  the  Contact  of  the  Metamorphic  and  Sedimentar>*  Formations  of  the  Upper 
Dai;i^o  River."    Department  of  Mines,  Special  Reports,  1&92,  p.  3. 

X  Aust.  Ass.  for  Adv.  Science,  voL  L,  Sydney,  p.  206. 
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unnltered  secliments  gives  ua  sufBoient  gi'ounds  for  considering 
the  metaiuorphic  rocks  of  North -eastern  Victoria  to  he  not  older 
than  Ordovicion. 

My  tfaaiikH  are  duo  to  Sir  Frwlerick  McCoy  for  allowing  me 
ficcess  to  several  papers  on  graptolites,  which  are  not  to  be 
found  in  iiny  (if  uur  Victorian  libraries ;  and  also  t<i  Sir.  W.  H. 
Ferguson  of  the  tieological  Brancli  of  the  Mines  Department, 
who  collected  the  fossils  I  have  examined. 


Akt.  XIV. — A    ContrihiUiou   to   our   Knotvledge   of  the 
Tertiaries  in  the  Xeiyhhourhood  of  Melbourne. 

By  T.   S.   Hall,   M.A., 

Demonstrator  and  Assistant  Lecturer  in  Biology  in  the  University 

of  Melbourne, 

AND 

G.   B.   Pritchard, 

Lecturer  in  Geology  in  the  Working  Men's  College,  -  Melbourne. 

m 

(Plate  VIII.) 

(Kead  10th  September,  1896). 

Numerous  scattered  references  have  been  made  to  the  Melbourne 
Tertiaries  in  our  Geological  Literature,  but  hitherto  no  attempt 
has  been  made  to  describe  them  in  any  detail  in  the  light  of  the 
more  recent  palseontological  work  that  has  been  published.  The 
lithological  character  of  the  sedimentary  rocks  of  the  period, 
consisting  as  they  do,  for  the  most  part,  of  ferruginous  sands  and 
gravels,  is  not  suited  to  the  good  preservation  of  fossils  which  are 
represented  as  a  rule  by  casts,  and  to  a  lesser  extent  by  usually 
very  friable  remains  of  tlie  fossils  themselves.  As  we  have  been 
collecting  material  and  studying  the  beds  in  all  parts  of  the  area 
for  some  years,  we  feel  that  we  are  now  in  a  position  to  make 
some  substantial  additions  to  the  knowledge  of  the  series  and  to 
clear  away  some  misconceptions  which  prevail  in  reference  to 
their  age. 

Historical. 

We  mention  in  chronological  order  the  more  important 
references  to  the  deposits  and  the  titles  of  a  few  additional 
papers  will  be  found  in  the  Literature  at  the  end  of  the  present 
article. 

In  1855  Mr.  A.  R.  C.  Selwyn,  (1)  under  the  head  of  Tertiary, 
described  the  lithological  character  of  the  beds,  indicating  four 
divisions.  He  says  that  the  blue  clays  with  limestone  bands 
appear  to  be  the  lowest  portion  of  the  tertiai-y  series  exposed  in 
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BrigliUin  (KNtsL  The  referuncfl  to  Pliocene  age  aitd  identity  with 
the  Fleniington  lieds  w«s  uni^uestioningly  adopted.  Tha  rocka 
were  divided  lithologically  intii  n  fourfold  serien.  The  author 
xtjited  thub  there  U  an  uacoiiforuiity  in  the  beda  We  hnve  had 
tiie  [iteii8ure  of  going  over  tJio  (.■miat  aections  in  company  with  Mr, 
iiiirt,  and  hnvu  exaiiitntxl  some  of  thesis  unconformities,  which 
undoubtedly  exiBt.  The  l>est  we  have  seen  exposed  is  at  Red 
Ulutf^  BatidringhADi.  We  are  not,  however,  inclined  to  attach 
much  importance  to  tliese  small  lucnl  irreguhirities.  The  rapid 
nltin-uatioDS  of  eediincnt,  the  rurr^iit  li<<id<Ung,  anil  the  occurrence 
of  fossil  trees,  pointwl  out  by  Mr.  Hurt,  imply  conditions  fnvonp- 
able  to  the  deposition  iu\A  remov/il  of  strata,  which  would  produce 
unuimformitieB,  but  would  not  indicntii  rtny  dillbrcncH  in  iige.  Iii 
most  pluces  the  beda  sut^ceed   ono  another  with   tin  npprccinble 

111  the  same  yeiir  the  authors  ( 1 3)  indicated  tlial  the  Flemiagt<Hl 
Iwds  were  prolmbly  Eocenp,  and  definitely  reforreil  the  blue  clays 
t'iiu:id  by  sinking  and  boring  at  Newport  und  Altomi  Bay  to  the 
lirtcpne. 

:^[e.sar«.TateandDenDant(15)delinitely  classed  the  Oh  ol  ten  ham 
beds  na  Eocene,  and  a  few  months  later  Professor  Tate  (1 6)  again 
expressed  the  same  view, 

LocALiTiEa. 
1,  Beaitmans  (east  of  the  Hotel). 
This  is  the  richest  fossil  locality  that  is  exposed,  and  is 
probrtbly  the  source  of  most  of  the  fossils  recorded  from  "  Chel- 
tenham "  and  "  Mordialloc."  A  slight  anticlinal  brings  up  the 
deeper  beds  in  which  the  fossils  are  most  plentiful,  the  strike 
being  parallel  to  the  coast  line.  In  the  northern  corner  of  the 
bay  the  eastern  limb  of  the  arch  suddenly  plunges  at  an  angle  of 
from  20°  to  25°  in  the  direction  E.  25°  S.  A  little  further  to 
the  south-west  the  dip  decreases  somewhat  and  swings  a  little 
more  to  the  southward,  being  E.  40°  S.  at  17%  so  that  the 
anticline  has  a  slight  pitch  in  a  south-westerly  direction.  The 
beach  6oor  has  long  been  a  favourite  collecting  ground,  and 
sharks'  teeth,  cet^tolites  and  fragments  of  bone  were  formerly 
very  commonly  found.     Many  years  ago  it  was  noticed  that 
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these  could  be  obtained  in  situ  by  sinking  a  couple  of  feet  at  low 
tide,  but  the  band  containing  them  is  not  exposed.  Loose 
nodules  of  limestone  occur  on  the  beach  mingled  with  ironstone 
pebbles,  which  form  a  coarse  shingle.  Many  of  the  limestone 
nodules  contain  perfect  casts  of  fossils,  which  are,  as  our  list 
shows,  all  typical  Eocene  species.  We  have  not  spent  much 
time  in  collecting  these  forms,  and  have  not  recorded  any 
collected  from  holes  sunk  on  the  beach  floor,  but  have  confined 
our  attention  to  the  strata  which  crop  out  along  the  base  of  the 
cliff.  An  examination  of  the  fossils  obtained  from  the  cliff 
justifies  us  in  referring  the  exposed  beds  to  Miocene  age.  There 
are  a  few  species  of  which  the  range  will  be  thus  extended  into 
the  Pliocene  ;  but  if,  on  the  other  hand,  the  beds  were  regarded 
as  Eocene,  a  very  large  number  of  the  most  characteristic 
Miocene  fossils  would  have  to  be  considered  as  common  to  both 
Pliocene  and  Eocene  on  the  evidence  of  this  section  alone.  The 
band  yielding  teeth^  bones  and  ironstone  concretions  will  probably 
be  found  to  mark  the  junction  of  the  two  formations,  the 
Eocene  beds  occurring  below  it. 

Some  of  the  fossil  bands  are  fairly  rich  in  mollusca,  but  they 
are  much  decomposed  as  a  rule,  and  the  greatest  care  is  requisite 
to  obtain  whole  specimens.  Still,  we  have  obtained  a  fair 
number  of  species,  and  quite  enough  to  determine  the  age  of 
the  beds. 

The  character  of  the  beds,  seen  in  cliff  section,  has  been  so 
carefully  described  by  Mr.  Hart  (12)  that  further  comment  is 
almost  unneccessary.  Taken  as  a  whole,  they  consist  of  quartzose 
sand,  with  a  varying  amount  of  argillaceous  material,  and, 
excepting  near  the  top  of  the  cliffs,  are  strongly  ferruginous. 

The  following  fossils  have  been  obtained  from  the  cliffs  at  this 
locality  : — 
Crustacea  (Cirripedia), 

%  Balanus  sp. 
Echinodermata, 

Lovenia  forbesi,  Woods  and  Duncan. 

Cidaroid  spines. 
Zoantharia, 

Placotrochos  deltoideus,  Duncan. 

Placotrochos  elongatus,  Duncan. 
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Bnuh'wpndii. 

Terebratulinn  cntinnliformiB  1,  Tate. 
MftgiiseUu  uomptii,  G.  B.  Suwerbj'. 
LaiiuUihraachiahx . 

Ostrm  ftrenicolA,  Tate. 

Plocunanomia  iorn-,  Ony. 

Fecten  iitiliituetritliB,  Tate. 

Modiola,  a.  sp. 

NuMilii  tenisoiii,  Priichnrd. 

Uucula,  n.  sp.  afl'.  N.  (iiorumliaiia,  Tate. 

Nucula,  n.  ap. 

Leda  woodsii.  Tale. 

Iieda  vagnHH,  Tate. 

Ledu  acinncifoniiis,  Tate. 

LedH,  11.  sp.  aff.  L.  huttoni,  T.  Woods. 

LedH,  n.  sp. 

LiuiopsU  bekheri,  Adauut  awd  Reeve. 

Pectuticulus  cRtnozoicus,  T.  W(jods. 

„  laticostatus,  Quoy  and  Gaimard. 

CucqIIwu  torioensis,  McCoy, 
Trigonia  acutJcostata,  McOoy. 
Crassatella,  n.  sp.  aff.  C.  ablonya,  T.  Wrwiis. 
Ci'assatella,  n.  sp.  aff.  C.  abbreviata,  Tate. 
Carditella  polita,  Tate. 
Cardita  calva,  Tate. 
solida,  Tate. 

,,       compacts,  Tate, 
delicatula  t,  Tate. 

„       n.  sp. 

„       n.  sp. 
Luciiia  nrwa  ?,  Tate. 

„      sp. 
Diplodonta  sp. 
Cliione  subioborata,  Tate. 

„      11.  sp.  afF.  C.  pvopiiiiiua,  T.  Woods. 

„      II.  sp.  att'.  C.  diinoiphophylla,  Tate. 
Dosinia  johiistoiii,  Tate. 
Tellina  wquilateni,  Tat«. 

„      atbineiloides,  Tate. 
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Tellina,  n.  8p.  aff.  T.  stirlingi,  Tate. 
Psammobia  hamiltonensis,  Tate. 
Semele  krauseana  %  Tate. 
Mactra  hamiltonensis,  Tate. 
Zenatiopsis  angustata,  Tate. 
Myadora  corrugata,  Tate. 
Myadora  praelonga,  Tate. 
Corbula  ephamilla,  Tate. 
Bamea  tiara,  Tate. 
Brechites  sp. 
Gastropoda, 

Triton,  n.  sp. 
Voluta,  n.  sp. 
Ancillaria  orycta,  Tate. 

„         n.  sp.  ? 
Harpa,  n.  sp.  aff.  H.  abbreviata,  Tate. 
Cassis,  n.  sp.* 
Pelicaria  coronata,  Tate. 
Terebra  additoides  %  T.  Woods. 
Gypraea  leptorhynclia,  McCoy. 

„        n.  sp. 
Natica  varians,  Tate. 

„      substolida,  Tate. 

„      subinfundibulum,  Tate. 

„      hamiltonensis,  T.  Woods. 
Calyptrsea  crassa,  Tate. 
Crepidula  unguiformis,  Lamarck. 
Turritella  tristinv,  Tate. 
„        acricula,  Tate. 
„        pagodula,  Tate. 
Rissoa,  sp. 

Bankivia  maxima,  Tate,  m.s. 
Leiopyrga  sayceana,  Tate. 
Ccdliostoma,  sp. 
Cylichna,  sp. 


•  This  species  may  possibly*  be  the  some  as  that  reoofded  1^  Professor  R.  Tste,  from 
Cheltenham,  under  the  name  of  Cauit  texHUM,  Tate.  My  examinatkm  of  the  shells  has, 
however,  inclined  my  opinion  towardi  regarding  the  piesent  fomSX  as  speciilcaUy  distinct 
from  the  Murray  Cliffs  shelL 

18 
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Seapkapoda. 

Entalis  ntaHtelli,  ZitteL 

„        Eublissura,  Tate. 
DentAliuin  bifrous,  Tat«. 

Carcbarodon  luegftlotloii,  Ag&uiu;. 
,1  angusti(l«ikB,  Agossix. 

Oxyrbiiui,  sp. 
NotidanuB,  i|>. 
Idmn&,  sp. 
Myliobates,  sp. 
StropUixlus  eocenicus,  T^te. 
Palate,  aff.  Diodon. 
Vertebra;. 
Otolitbs. 
^ f am  math. 

^Vliale,  vertebne,  etc. 
CetijiolUes. 


Sumhj 


■  (CiiAnuAs's  Road  Esn). 


Crustacea 
Ecbinudermata 

ZoH  nth  aria 
Brachiopoilft    - 
L»i  11  el  1  i  branch!  a  ta 
Gastropoda 
Seaphopoda     - 

Mitnimalia 


91 

In  addition  to  the  above,  Professor  Tate  records  the 
species  from  Cheltenham  : — 

Natica  subvarians,  Tate. 

„      polita,  T.  Woods,  forma  typica,  Tate. 
„      perspectiva,  Tate. 
Felicaria  clathrata,  Tat«. 
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Sir  Frederick  McCoy  (6)  has  recorded  the  following  species 
from  Mordialloc  in  addition  to  those  above  mentioned  : — 
Pecten  yahlensis,  T.  Woods. 
Spondylufi  pseudoradula,  McCoy. 
Aturia  australis,  McCoy. 
Physetodon  baileyana,  McCoy. 
These   probably  came  from  the  neighbourhood  of  Charman's 
Road. 

2.  Beaumaris  (West  of  Hotel). 

As  at  the  previous  locality,  the  rocks  are  mainly  ferruginous 
earthy  sandstones.  In  places  where  the  beds  are  hard,  beau- 
tifully sharp  impressions  of  shells  occur  in  profusion,  while  in 
others  calcareous  bands  full  of  shells  run  for  long  distances. 
Unfortunately  the  fossils  are  very  rotten,  and  it  is  difficult  to 
obtain  specimens  which  will  bear  removal.  The  commonest 
fossil  in  the  ferruginous  beds  is  Lovenia  forbtsi^  which  occurs  in 
enormous  numbers  in  a  beautiful  state  of  preservation. 
Foraminifera, 
Echinodemiata, 

t  Ortholophus  lineatus,  Duncan  (Temnechinus). 

t  Clypeaster  gippslandicus,  McCoy. 

t  Monostychia  australis,  Laube,  forma  loveni,  Duncan. 

Lovenia  forbesi.  Woods  and  Duncan, 
t  Pericosmus  sp.* 
Cidaroid  spines. 
Crustacea, 

Crab  chelce. 
7  Balanus  2  spp. 
Polyzoa, 
Brachiopoda, 

Terebratulina  catinuliformis  \  Tate. 
Magasella  compta,  G.  B.  Sowerby. 
Lamellibranchiata, 

t  Ostrea  manubriata,  Tate. 

„      arenicola,  Tate. 
t       „      sp. 


•  Identified  by  Sir  Frederick  McCk)/. 

13a 
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Flucuiinnomia  ioue.  Gray.                                                        ^H 

Pi.-ct«ii  snliauHtralis,  Tate.                                                      ^H 

t         „      polytnorphoideii,  Zittcl.                                  ^^^^H 

Zittdi,  Button.                                        ^^^^^M 

Modiola,       sp.                                                            ^^^^^^H 

KuouU  teaisont,  Pfitchard.                                        ^^^^^H 

n.  sp.,  nff.  N.  luurutuUuna,  Tuie.                            ^^| 

IaAh  woodisii,  Tnt«.                                                                 ^H 

t      „     crassa.  Hinds.                                                     ^^^H 

^^H 

^^^H 

Liniopeis  belclieri,  AdaoiB  and  Reev-e.                   ^^^H^^| 

Pectunoulus  cuiuozoicuB,  T.  Woods.                                     ^^M 

Trigonia  acuticoBtat*.  McCoy.                                               ^H 

CrassatcllH,  n.  sp.,  »fl'.  C.  oUooga,  T.  Woods.                     ^H 

11.  sp.,  nS.  C.  nUirf  viata,  Tate.                        ^H 

CurditA  Calva,  Tat«.                                                                        ^H 

Eolida,  Tate.                                  ^^^^^^^^H 

compncta,                                    ^^^^^^^^^^^^H 

^^^^^^^^^^H 

W-                                                   '^■^^^ 

t  DiplodoDta  suborbicularU,  Tate. 
t  „  crepidulH^oruiis,  Tate. 

+  Montacuta  sericea,  Tute. 

Cliione  subroborata,  Tate. 

„      n.  sp.,  aff.  C.  propinquft,  T.  Woods. 
„      n.  sp.,  aff'.  C.  diuiorphophylla,  Tate, 
t  Meretrix  paucirugata,  Tate. 
Dosinia  johnstoni,  Tate. 
Telliiia  albinelloides,  Tate. 
„      tequila t«^^  Tate, 
„      n.  sp.  aff.  T.  Btirlingi. 
+  Donax,  n.  sp.  aff".  D.  epidermia. 
Mactra  liaiiiiltonensis,  Tate. 
Zetmtiopsis  angustata,  Tate. 
Myadora  corrugata,  Tate. 
+        ,,         brevis,  8owerby, 
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Corbula  ephamilla,  Tate. 

Bamea  tiara,  Tate. 
Gastropoda, 

t  Trophon,  n.  sp. 
t  P]eurotoma,  n.  sp.  ? 

Pelicaria  coronata,  Tate. 

Cassis,  n.  sp. 

Natica  varians,  Tate. 

Calyptrsea  crassa,  Tata 
t  Scalaria  triplicata,  Tate. 

Turritella  pagodula,  Tate, 
t  Turbo,  sp. 

Bankivia  maxima,  Tate,  m.s. 

Leiopyrga  sayceana,  Tate. 

t  „         quadricingulata,  Tate. 

Scaphopoda, 

Entalis  subfissura,  Tate. 
Pisces. 

Shark's  teeth. 

Mammalia, 

Whale  bones. 

SUMMAKY. 

Echinodermata         ....  6 

Crustacea 3 

Brachiopoda 2 

Lamellibranchiata    -                            -  44 

Gastropoda 12 

Scaphopoda 1 

Pisces      ----.-  1 

^[ammalia       .         .         -         -         .  1 

70 
In  the  foregoing  list  the  species  marked  by  a  dagger  (f)  are 
additional  to  those  collected  at  the  Charman's  Road  end  of  the 
section.     They  are  as  follows : — 

Echinodermata  ....  4 
Lamellibranchiata  -  -  16 
Gastropoda 5 

•        25 
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Total  from  ChArniAn's  Road  (not 
ittcludiug  Tata'a  and  McCoy's 
reoords        -----     19 

116 

In  the  above  116  records  there  ai-e  fifty-nine  described 
molluscfiii  species  of  which  there  are  four  recordetl  with  a  query 
until  better  niaterinl  is  obtained.  So  timt  for  eareful  and 
critical  compariuoii  with  specimens  from  our  other  foasU  localities 
we  can  take  into  consideration  fifty-five  species. 


j 

MI»N,n.. 

..„„...„,-.. 

M 

1 

ll 

^ 

* 

Gastropoda. 

Anciliaria  oryctft,  Tate 

X 

X 

Pelicaria  coi-onata,  Tate       - 

X 

Cypraea  leptorliynoiia,  McCoy 

X 

. 

Katica  variana,  Tate  - 

X 

- 

X 

X 

„       snbinfundibulum,  Tate 

„       hamiltoiiensis,  Tate- 

X 

X 

Calyptraea  craaso,  Tate 

X 

X 

*Crepidula  unguifomiis,  Lanik. 

X 

X 

X 

Scalarift  triplicata,  Tate       ■ 

Turriteila  tristira,  Tate 

X 

I 

acricula,  Tate 

X 

X 

xl 

pagodula,  Tatf      - 

X 

Leiopyrga  sayceaun,  Tate     - 

k1 

„          quadriciuguliita,  Tati' 

X 

Scaphopoda. 

Ent«lis  mantelli,  Zittel 

X 

„      Bubfissura.  Tate 

X 

X 

Deiitnliam  bifrons.  Tate       - 

x 

La  mellib  ranchia  la. 

Oatrea  areiiicola,  Tute 

X 

X 

manubriatft,  Tate      - 

X 

♦Placunanoniia  ione.  Gray     - 

X 

K 

X 

X 

Pecten  antiauatralis,  Tate    - 

X 

X 

X. 

„      polyraorphoitles,  Zittel 

X 

„      zitteli,  Huttoii 

'^ 

« 
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• 

Miocene. 

Cheltenham  FomUs. 

^^ 

•       • 

X 

U 

ll 

♦Nucula  tenisoni,  Pritchard  - 

X 

X 

X 

Leda  woodsii,  Tate      -         -         -         . 

X 

X 

. 

- 

♦     „    crassa,  Hinds     -         -         -         - 

- 

X 

X 

- 

„    acinaciforuiis,  Tate 

- 

X 

* 

. 

„     vagans,  Tate      .... 

X 

- 

X 

- 

^Limopsis  belcheri.  Ad.  ik  R. 

X 

X 

X 

X 

Pectunculus  cainozoicus,  T.  Woods 

X 

X 

X 

. 

*          „          laticoetatus,  Quoy  &  Gaim. 

X 

X 

X 

- 

CucullaRH  oorioensu,  McCoy 

X 

X 

X 

X 

^Trigonia  acuticostnta,  McCoy 

- 

X 

X 

X 

Carditella  polita,  Tate 

- 

X 

- 

. 

Cardita  calva,  Tate     - 

X 

X 

- 

. 

„      solida,  Tate    -         -         -         - 

- 

X 

.X 

- 

„      compacta,  Tate 

X 

- 

- 

. 

„      spinulosa,  Tate 

- 

• 

X 

. 

Diplodonta  suborbicularis,  Tate  - 

X 

X 

- 

X 

„           crepiduleforinis,  Tate 

X 

. 

- 

. 

Montacuta  sericea,  Tate 

X 

X 

« 

- 

Chione  subroborata,  Tate    - 

- 

X 

X 

X 

Meretrix  paucirugata,  Tate 

- 

X 

X 

« 

Dosinia  johnstoni,  Tate 

- 

X 

- 

- 

Tellina  albinelloides,  Tate   - 

- 

X 

X 

. 

„      lequilatera,  Tate 

X? 

X 

X 

- 

Psammobia  Eamiltonensis,  Tate  - 

- 

X 

X 

« 

Mactra  hamiltonensis,  Tate 

- 

X 

X 

. 

Zenatiopsis  angustata,  Tate 

- 

X 

X 

- 

Myadora  corrugata,  Tate 

- 

X 

X 

X 

„       pnelonga,  Tate 

- 

X 

X 

- 

*         „       brevis,  Sowerby    - 

X 

X 

X 

X 

Corbula  ephamilla,  Tate 

X 

X 

X 

X 

Bamea  tiara,  Tate      .... 

^ 

X 

X 

" 

NOTB.— Thoee  marked  with  an  aeterisk  are  living  tpeciee. 
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Summary  of  verticnl  cUsti-ibutioii  of  riescriljeil  niollusca  from 
the  Cheltenham  ciifTs. 

Number  of  species  in  nliove  list  *  55 

Number  nf  these  in  Eocene  elsewhere  29  ( 1  lUmbtful) 

Number  of  these  in  Miocene- 
Muddy  Creek            ...  40 
Jem  lily's  Point         -  -tl  (1  doubtful) 
South  AustmliR       -                  -  17  (1  doubtful) 

Number  hitherto  regnriletl  aa  Eocene 

only A* 

Numljer  of  species  comitjoti  ti>  Eocene 

and  Miocvne    -         -  -  2.i  (1  ihiuhtful) 

Number    of    species    found    only    in 

Miocene  and  younger  Iwds       -  26 


Bkavmauib. 
Eocene  Fossils  (from  Limestone  Shingle), 
Zoantkaria. 

Flacotroobus  deltoideus,  Duncan, 

Nototyntbus  exciaus,  DiiiiL-an. 
Polysoa. 
Brachiopoda. 

Waldheimia  insolita,  THte. 
LamtUibranchiata. 

Spondylua  pseudoradula,  McCoy. 


Triton  cyphus,  Tate. 

,.       gibbuB,  Tate. 

„       textilis  !,  Tate. 
Peristernia  niurniynna,  ?,  Tate. 
Voluta  hannafordi,  MtCoy. 

„        nntiscalnris,  McCoy. 
ruphodoii,  McCoy. 


.p.  1. 
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Semicassis  sufflata,  T.  Woods. 

Cypraea  leptorhjncha,  Tate. 

Conus  ligatus,  Tate. 
„     cuspidatus,  Tate. 

Genotia  angustifrons,  Tate 

Natica,  sp. 

Turritella  murrayana,  Tate. 

Cerithium  apheles,  T.  Woods. 

Trochoid  casts. 
Cephalopoda, 

Nautilus,  sp. 
One  of  the  authors  has  elsewhere  recorded  thirty-two  species  of 
fossils  from  Cheltenham  (11).  As  uncertainty  exists  as  to  the 
exact  horizon  from  which  the  greater  number  were  obtained,  and 
as  there  is  evidence  that  some  species,  hitherto  regaixled  as 
Eocene,  transgress  at  Cheltenham  into  the  Miocene,  it  would,  we 
think,  be  injudicious  to  attempt  to  correct  the  list  there  given. 
The  only  safe  plan  is  to  erase  the  record  by  striking  out  the  word 
"Cheltenham"  wherever  it  occurs  in  the  catalogue.  The  locality 
is  correct,  the  horizon  may  be  surmised  for  most  of  the  forms, 
but  is  not  absolutely  certain. 

3.  Ricketts  Point, 

Mr.  J.  A.  Atkinson  first  drew  our  attention  to  the  fossils 
occurring  in  ferruginous  beds  here.  They  are  not  common  and 
as  is  usually  the  case  are  mere  casts. 

We  have  found  the  following: — Lcvenia  /orbesii\  Wds.  and 
Dune;  Leda  crassa,  Hinds;  Chione  subroboratOy  Tate;  Dosinia 
johnstoniy  T^ie'y  Tcllina  albinelloides^  Tate;  Mactra  hamiltonensis^ 
Tate;  Donax^  sp.;  Zenatiopsis  angustatUy  Tate;  Barnea  tiara, 
Tate ;  Sea/aria  trip/icata,  Tate ;  Leiopyrga  quadricingnlatOy  Tate ; 
Z.  sayceana^  Tate. 

4.  Red  Bluffy  Sandringham. 

The  cliff  is  about  eighty  feet  in  height.  The  upper  portion 
consists  of  about  sixty  feet  of  mottled  sandy  clay,  which  overlies 
the  denuded  surface  of  strongly  ferruginous  sandstones  full  of 
concretionary  nodules.     We  have  already  mentioned  that  we  do 
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not  tliink  thnt  thiti  uiiconformtty  indic&tes  nay  appreciable  Upao 
of  time  nnd  thnt  the  whole  cUtT  belongs  to  the  B&iue  iieriod  of 
(lepoHilioii.  The  ferruginous  ))eds  are  well  jointed  and  after 
keeping  fuirly  horizontal  for  nbout  150  yards  they  slowly  gink 
with  a.  dip  of  nliout  7*  tuid  puss  out  of  si;^bt,  the  mottled  upper 
l)eda  comiug  down  to  seii-level.  In  the  ferruginous  lieds  there 
occur  biubU  lentioulai'  sheets  of  a  hnrd  grey  limestone.  In 
senruhcs  for  foMlls  nt  Uiis  lucEkltty  we  hnve  been  kindly  a«sist«d  < 
by  Mr.  T.  S.  Ilnrt  tind  Mr.  W.  H.  F.  Hill,  who  have  placed  their  j 
luateriHl  at  our  disposnl. 

Wp  ulituiiied  tlie  following  (ossils -.—/unvuia /ori/st't,  Wds.  I 
and  Dune. ;  X^Jit  crassa,  Hinda ;  Chione  iuhrvhorala,  TatA ; 
Dosiniii  johnttoni,  Tntr ;  Ttiiiua  aH-tMllrndts,  Tat* ;  Mttetra 
Aami/tontiisis,  Tntr ;  Modioia,  sp,  iiov,;  Mentrix  paueimgata, 
Tate ;  M.  submullhtriata,  Tata ;  Zenatiopsit  angutta/^,  Tate ; 
£ntalii  svhfiisura,  Tate ;  f^iopyrga  ifuadrkingulaltt.  Tat* ;  L. 
saytrana,  Tnte ;  Bankivia  uutximn,  TBti-,  m.n. ;  Puinmides,  sp., 
Calyfiraa  tram,  Tate. 

5.  Hampton  (Picnic  Point). 

Oil  the  point  wjulh  of  thi^  ].>iei'  tlin  liHnl  iionstone  is  brought 

up  by  a  slight  roll  in  the  strata,  the  strike  of  which  is  S.25°E., 

the  dip  being  nbout  5".     Roine  of  the  liiuuls  nre  fairly  rich  in 

C.  Brighton  Beach. 
Casts  of  fossils  occur  in  ferruginous  l>eda  at  the  mouth  of  a 
gully  iiliout  hnlf-way  Ijetween  Picnic  Point  and  Briglitou  Beach. 

7.  Brighlori  Beach. 

The  point  north  of  tlie  pier  at  Brighton  is  formed  by  an 
outcrop  of  brown  jointed  sandstone  passing  up  into  mottled 
snmly  clays.  The  rocks  are  slightly  current  beildeii,  and  though 
fossils  oeeur  tliey  are  scarce.  The  dip  as  plotted  from  two 
observed  app.irent  diiis  is  N-ITH.  at  13°. 

8.  BrishioH  Be.icL 

The  locality  is  on  the  same  low  bluft"  .is  seven  and  on  the 
north  side  of  the  point. 
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9.  Park  Street,  Brighton, 

Casts  are  common  in  ferroginous  beds  on  the  beach  at  the 
end  of  a  point  south  of  the  North  Brighton  Baths.  Mr.  T.  S. 
Hart  drew  our  attention  to  this  locality,  which  he  records  in 
his  paper  (12).  Leda  crassa.  Hinds;  Dosinia  Johnstoni,  Tate; 
Mactra  hamiltonensis,  Tate ;  Leiopyrga  sayceana,  Tate ;  etc. 

10.  Bay  Street,  Brighton, 
Casts  in  ferruginous  sandstones  on  the  beach. 

11.  Park  Street,  Eistemwick, 

This  is  the  most  northerly  locality  in  which  we  have  found 
fossil  casts  in  the  beach  exposures. 

The  rocks  of  Point  Ormond  (Red  Bluff,  St.  Kilda)  do  not 
seem  to  contain  any  organic  remains  which  seem  to  be  confined 
to  the  deeper  seated  deposits  of  the  series.  A  small  outlier  at 
the  entrance  to  Kenney's  Baths  at  the  end  of  Fitzroy  Street 
composed  of  a  quartz  conglomerate  cemented  vrith  limonite  seems 
similarly  barren.  The  only  sign  of  the  beds  to  the  north  of  this 
on  the  beach  is  a  small  patch  of  shingle  near  the  Middle  Park 
Baths. 

12.  Asling  Street, 

We  found  numerous  casts  in  a  heap  of  rock  removed  during 
tiie  making  of  a  road  which  runs  from  Asling  Street  towards 
the  beach  just  before  the  latter  crosses  the  small  creek  which 
runs  into  the  Elwood  Swamp.  Mr.  Hart  kindly  made  enquiries 
and  found  that  the  material  all  came  from  the  excavation  beside 
which  it  lay. 

Dosima  johnstoni,  Tate;  Leda  crassa.  Hinds;  Mactra  hamilton- 
ensis,  Tate ;  Leiopyrga  sayceana,  Tate ;  etc. 

13.  North  Road, 

Mr.  G.  Cuming  gave  us  some  blocks  of  fossiliferous  ironstone 
which  he  obtained  from  a  quarry  near  the  Brighton  Cemetery. 
We  have  not  visited  this  locality. 

Fossils. — Leda  crassa.  Hinds;  Leda,  sp.;  Mactra  hamiitonensis, 
Tate  ;  Myadora  corrugata,  Tate ;  Chione,  sp.  %  af,  C.  propinqua, 
T.  Wds.;  Leiopyrga  sayceana,  Tate;  Bankivia  maxima,  Tate,  m.s. 
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H.    Windiot 
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1  cBrcfully  cixninincd  the  Tertinry  gritJi  ovorlyinji  tLp  Silurino  ' 
in  the  railway  cutting  under  the  Dftndenoiig  Hoitd  at  Windsor, 
but  were  not  suc-ceaaful  lu  fiuding  mjiv  fcwsilii.  However,  i 
collection  pregetit«(]  by  the  Miuing  Depnrtment  tii  tlie  Working  J 
Men'a  College  nre  aomo  Kaniples  of  a  ferruginous  snndBtone  J 
containing  n  few  foAsil  otsts  and  1al>e11ed  "Railway  Cutting,  j 
Windsor."  We  Uiive  ao  retwon  to  doubt  the  coiTectneaa  of  the '1 
Inbel,  as  a  part  of  the  catting  is  now  inaucessible  owing  to  a  1 
retaining  wall  having  been  built. 

FobhUs  obtained  : — Polyzot  ;  Spondylus  pitudaradula,  M'Coy  ; 
Ciirditti  polyHemat  Tnt*;  JSafhalta  timuhns,  Tnt«;  B.  itlkporaas, 
Tato;  Lima  linguli/ormis.  Tain;  L.  iassii,  T.  Woods;  J'Aai  \ 
lardUrtsetns  \  Tate. 


15.  S"uth    Ynrra. 
The  low  platform  of  rock   left  in   the  angle  formed  by  tha  J 
Junction  of  the  Gippsland  and  Brighton  Railways  is  in  p^rtaJ 
very  full  of  costs  and  we  were  fortunnte  in  obtiiinjiig  some  large  J 
blocks  which  were  very  rich   and  which  we  carried  homo  bodily 
for  careful  examination.     Although  the  fossils  are  so  different 
from  those  hitherto  ilealt  with,  with  the  exception  of  those  from 
Windsor,  the  lithological  character  of  the  matrix  is  similar  to 
that  of  the  previous  sections.     We  ha\'e  not  found  any  fossils  in 
the  rocks  overlying  the  platform  nor  have  we  been  able  to  detect 
any  physical  break  between  them.     The  upper  l>eds  are  usually 
mottled  sands,  but  in  places  are  as  strongly  cemented  by  iron  as 
ai-e   the  lower  ones.      An   examination  of   the  sections  along   the 
line  towards  Hawksburn  and  towards  Pmliran  does  not  appear  to 
throw  any  light  on  the  difficulty.     We  are  inclinc<l,  in  view  of 
the  section  in    Uoyal    Park,  de»>cril>ed  l>elow,  to  think   that  a 
distinct   palieontological  break  will  l)e  yet  found   and  that  the 
upper   beds   are    really  a   part  of   the   series   exposed    along   the 
Brighton  coast. 
Zoantharia. 

Coral  casts. 
Crustaaa. 

Crab  carapace. 


Terfiarletf  in  thf*  Kei(jhbourhvo(J  of  Mellfounie.    205 

J^ofyzoa, 
Brachiopoda, 

Waldheimia  garibaldiana,  Davidson. 
LamtUibranchiata, 

Placunanomia,  sp. 

Pecten  hochstetteri,  Zittel. 
„      polymorphoides,  Zittel. 

Lima  bassii,  T.  Woods. 
„     lingulifonais,  Tate. 

Spondylus  pseudoradula,  McCk>y. 

Modiola,  sp. 

Leda  vagans  7,  Tat«. 

Pectunculus  laticostatus,  Quoy  and  Gaimard. 
„  cainozoicus,  T.  Woods. 

Barbatia  sijuulans,  Tate. 
„        celleporacea,  Tate. 

Plagiarca  cainzoica,  Tate. 

Liniopsis  belcheri,  Adams  and  Reeve. 

Chione  cainozoica,  T.  Woods. 

Gardita  polynema  Tate. 

Ghama  lamellifera  %  T.  Woods. 
Gastropoda, 

Fusus  craspedotus  ?,  Tate. 

Nassa  tatei  ?,  T.  Woods. 

Lyria  harpularia,  Tate. 

Ancillaria  pseudaustralis,  Tate. 

Gonus  heterospira,  Tate. 

Gypnea,  sp. 

Trivia  avellanoides,  McGoy. 

Semicassis  safflata,  T.  Woods. 

Natica  hamiltonensis  ?,  T.  Woods. 

Galyptropsis  tarbinata,  T.  Woods. 

Gerithium  flemingtonensis,  McGoy. 

Liotia  roblini,  Johnston. 

Astralium  (Imperator)  johnstoni,  Pritchard. 

Haliotis  ntevosoides,  McGoy. 
Scaphopoda, 

Entalb  mantelli,  Zittel. 
„      subiissura,  Tate. 
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16.  Domain  Road,  South   Varm. 

A  shaft  Bunk  during  Uie  progress  of  the  sewerage  works  ne<ir 
the  Grammar  School  Chapel,  yielded  cuetij  of  a  few  giutropoUai 
ft  small  hivftlve,  some  polyzod  and  foramiiiifera.  We  were  un&lile 
to  determine  any  of  the  speciiueiis.  Tlie  depth  at  which  they 
were  struck  whs  about  twenty  feet  below  tlie  level  of  the  South 
Yarrn  Railway  line,  judging  by  the  plans  kindly  shown  us  l>y 
the  overseer  of  the  works.  A  drab  teimcioos  clay  occurred 
below  the  ferragiDous  beds,  l>ut  did  not  appear  to  contain  fossils. 
The  sewer  itself  waa  driven  tn  Silurian. 

17.  Jioyal  Park. 

The  Hftilivny  Cutting;  in  Rjiynl  Pitrk,  close  to  FiemingtOQ 
liiidge,  is,  from  a  goologicnl  point  of  view,  one  uE  the  most 
interesting  and  instructive  spots  in  the  neighbourhood  of 
Melbourne.  At  the  eouth-weHtern  end  lieneitth  tlie  semaphore 
at  the  level  of  the  rails  is  a  small  exposuit;  of  the  lowest  lucks 
to  be  seen  in  the  district,  the  Upper  Silurian.  When  the 
cutting  WAS  new  aad  the  expoiiure  fr^h,  the  bedding  pUnea 
were  distinctly  visible,  although  at  the  prt-BCtit  time  the  niitni-e 
of  the  rock  is  not  so  manifest.  Flanking  this  ridge  on  its 
south-western  side  is  the  older  volcanic  rock.  This  is  deeply 
eroded  and  two  or  three  other  exposures  of  it  weathered  to  a 
soft,  wackenitic  clay,  are  visible  in  the  cutting.  In  the  hollows 
of  its  upper  surface  are  pockets  of  sand  and  clay.  The  largest 
exposure  of  these  rests  in  its  lower  part  on  the  north -eiis tern 
flank  of  the  Silurian  ridge  just  mentioned  and  thins  out  on  the 
vulcanic  rock.  Immediately  over  the  thin  sheets  of  white  sand 
and  clay  there  is  a  bed  about  a  foot  in  thickness  of  similar 
material  cemented  with  oxide  of  iron  mainly  in  the  form  of  red 
ochre,  which  in  places  passes  into  hard  hematite. 

This  band  is  not  separable  from  the  clays  and  sands  on  which 
it  rests.  The  cement  penetrates  the  lower  layers  irregularly 
so  that  at  first  sight  an  unconfonnity  suggests  itself.  This 
appearance  is,  however,  entirely  due  to  the  irregular  occui-rence 
of  the  cementing  material.  The  absence  of  the  cement  from  the 
underlying  beds  may  be  due  to  one  of  two  causes.  If  the  iron 
were  ever  in  the  beds  it  may  have  been  removetl  by  the  percola- 
tion of  meteoric  water  slowing  draining  along  the  old  channel 


Tertiaries  in  the  Neighboarliootl  of  Melbourne.    207 

in  the  volcanic  rock  which  affords  an  impervious  bottom.  If 
this  were  the  case  we  should  expect  the  base  of  the  ferruginous 
beds  to  contain  limonite  and  the  more  hyd rated  forms  of  iron 
oxide.  This  is,  however,  pot  what  we  do  find.  The  hematite 
stops  suddenly,  though  in  places  somewhat  irregularly,  and  is 
immediately  succeeded  in  depth  by  the  white  sands.  The  other 
explanation,  and  the  one  which  we  are  inclined  to  accept  is  that 
the  iron  has  all  come  from  the  beds  above  and  has  been  prevented 
from  reaching  the  lower  beds  by  a  band  of  clay  through  which 
the  water  with  iron  in  solution  could  not  percolate. 

The  presence  of  the  hematite  cement  which  marks  off  the  highly 
fossiliferous  band  from  the  limonite  bearing  beds  above,  together 
with  the  fact  that  the  characteristic  fossils  which  it  contains  do 
not  rise  over  the  bosses  of  volcanic  rock,  but  lie  in  its  eroded 
hollows,  would  in  themselves  affoi*d  some  slight  evidence  of  its 
distinctness  from  the  overlying  beds.  That  there  is  a  real  break 
the  fossil  evidence  clearly  shows.  The  fossils  of  this  lower  band 
are  Eocene  while  those  of  the  beds  above  it  are  Miocene. 

The  uppermost  beds  displayed  in  the  cutting  form  the  table- 
land of  Royal  Park.  They  have  been  removed  by  subsequent 
denudation  at  the  south-westerly  end  of  the  cutting  where  the 
surface  of  the  ground  drops  rapidly.  The  material  of  which 
they  consist  vanes  from  quartz  gravel  to  tine  sand  with  a  large 
proportion  of  clay.  The  lower  beds  of  this  upper  series,  as  a  rule, 
are  more  strongly  cemented  by  limonite  than  are  the  upper  ones,  in 
which  the  ferruginous  material  occurs  very  irregularly.  Towards 
the  top  of  the  cutting  the  beds  are  in  places  almost  free  from 
iron  which  has  been  irregularly  removed.  Fossils  are  very  scarce, 
but  we  have  gathered  a  few  forms  which  are  so  characteristic 
that  there  cAinot,  to  our  minds,  be  any  doubt  of  the  horizon  to 
w^hich  the  beds  should  be  referred.  The  quarter-sheet  records 
"  fossil  leaves  and  fruit  in  tertiary  ferruginous  sandstone "  from 
this  locality.  We  have  not  found  any  traces  of  these  at  this  spot 
but  believe  them  to  have  come  from  the  upper  beds. 

Lower  Beds  (Eocene). 
Echinodermata. 

Psammechinus  woodsi,  Laube. 

?  Toxobrissus  sp.  (also  at  Schnapper  Pointy  Moorabool 

Valley  and  Waurn  Ponds). 

Cidaroid  spines. 
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Crustacea. 

Cfulj  t'HmjjHce  :iii<l  clieln'. 
Pelyzoa. 
-  Braihi^poda. 

Wnldheitnw  garibaldi  aim,  DavidfiOL 
„  inttolito,  Tate, 

Lamellit'ranchiata . 
*F]acunaj)oniiH,  a  p. 
Lium  bassii,  T.  ^VDod8. 

•  „     Hnguliiormis,  Tate. 
„     (LimatulK)  jeffivyeiaua,  Tate. 

Sp"ndylu8  pseudDMnlulu,  McCoy. 
Kuvuiii  ttttiiiioni  I,  Pritcluird. 
'Burbntin  <-ellcporivceii,  Tnte. 
„       simulanH,  Tate. 
CucullwA  corioeusiB,  McCoy. 
Ciirdita  polynemii  1,  Tnte. 

*  „       deiiwirulft  1.  Tate,  ; 

Mytilicardia,  sp. 

Chione  (UmorphophylliL,  TaW. 

„       caiiiozoicii.  T.  Wotxis. 
*Corbuk  ephamilla,  Tate. 
Gastropoda. 
•Triton,  sp. 
Fusciolaria  rugata,  Tate. 
Voluta  aacilioides,  Tate. 

sp.  (1  McCoyii,  T.  "Woods). 
Pleurotoma  paracantha,  T.  Woods. 
Drilliii,  sp. 

Genotia  angustifrons,  Tnt«. 
Coiius  ligatus,  Tate. 

„       bftteroapira  ?,  Tate. 
Cypnea  subsidua,  Tate. 
,,      brachypyga,  Tate. 
„      sp. 
Trivia  avellunoides,  McCoy. 
*Harpa  tenuis,  Tate 
„       n.  sp. 
Cassis  exiguu,  T.  Woods. 
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*Calyptra;a,  sp. 
Natica,  sp. 
Solarium,  sp. 
Scalaria,  sp. 

Tenagodes  occlusas,  T.  Wds. 
*Thylacodes  conohelix,  T.  Woods. 

Cerithium  flemingtonensis,  McCoy. 
♦Triforis,  sp. 
Astralium  (Tmperator)  johnstoni,  Pritchard. 
Turbo  flindersi  ?,  T.  Woods. 
Opercula  of  Turbo. 
Caliiostoma,  sp. 
Haliotis  naevosoides,  McCoy. 
„      mooraboolensis,  McCoy. 
'"^Emarginula,  sp.  afT.  £.  Candida,  A.  Adams. 
*         „  n.  sp.  1. 

„  n.  sp.  2. 

Acmsea,  sp.  afT.  A.  costata. 
Scaphopoda, 

Entalis  mantelli,  Zittel. 
Cephalopoda, 

Aturia  australis,  McCoy. 
Note. — The  species  marked  by  an  asterisk  were  collected  by 
Mr.  A.  W.  Craig,  M.A. 

Upper  Beds  (Miocene), 

Leda  acinaciformis,  Tate. 
Limopsis  belcheri,  Adams  k  Reeve. 
Dosinia  johnstoni,  Tate. 
Myadora  corrugata,  Tate. 
Tritonidea  brevls,  Tate. 
Terebra  geniculata,  Tate. 
„       catenifera,  Tate. 
Turritella,  sp. 
Pyramidella,  sp. 

Leiopyrga  quadricingulata,  Tate. 
Liotia,  sp. 
Entalis  subfissura,  Tate. 

And  other  indeterminate  univalye  and  bivalve  casts. 

u 
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IS.  Sultiin  Strtil. 

At  the  H-eat  end  of  Sutton  Streiet,  Nnrth  -Melliourite,  uii  outcrop  J 
of  white  i-lay  is  visible  along  tlie  bimk  of  tbe  swampy  iaiid.  Thi«  ] 
is  marked  on  the  qunrter-sheet  niii]  is  perhitpa  uiit)  of  tlte  localitiafr  J 
from  which  Brough  Smyth  ulitAinetl  tinsil  leavua,  its  )ie  uiil^  gives  J 
hia  locality  in  r  goiierivl  w«y.  We  were  unable  to  find  any  fosaiU 
in  the  deposit.  The  beds  are  well  atrnti&ed  and  consist  for  the  . 
most  part  of  white  clftya  which  are  however  very  sandy  in  places^  i 
the  sand  beinjj  very  coante.  It  contains  large  ferruginoiM  . 
coQcretions  and  irrtiguUr  iimssea  of  tine  ilark  coloured  tran»-  i 
lucent  flint.  Its  enidiHl  surfnue-  is  covemd  by  the  older  vulcanto  I 
rock.  These  clnys  ropresont  the  Aliooene  of  iiroiigh  RniytJi'i.  I 
section  (4). 

19.    Fleminpon, 

At  the  top  of  the  opposiCo  pscnipmeut  across  the  Moonee  Poodl  ' 
Vnlley  n  small  excavation  yielded  n  few  forma  similar  to  those  of-^ 
the  lower  l>edii  of  the  Hoyal  Park  cutting- 

20.  Bruttswiek  Road, 

Tlie  femigiiiouB  grits  overlying  decomposed  voicHnic  rock  in 
the  road  cutting  to  the  west  of  the  Moonee  Fonda  Creek  are 
fossiliferous,  though  the  variety  of  forma  does  not  seem  to  be  very 
great.  Mr.  O.  Sweet  drew  our  attention  to  the  OL-currence  of 
fossil  leaves  in  aouie  of  the  upper  be<ls  in  the  cutting,  and  on  a 
visit  in  his  company  we  were  able  to  secure  evidence  of  their 
occurrence. 

PI acu nail o mill,  sp. 

Leda  acinaciforniia,  Tate. 


Modiola,  sp, 

Chione,  n.  sp.  atf.  C.  propinquiv,  T.  Woods. 

Cythereo  paucirugata,  Tate. 

Mactra  hamiltonensis,  Tate. 

Zenatiopsis  angustata,  Tate. 

Corbula  ephamilla,  Tato. 

Periatemia  approximans,  Tate. 

Ancillaria  pseudaustrftlis,  Tate. 
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Natica  varians,  Tate. 

Hipponyx  antiquatus  %  Lamarck. 

Pyramidella,  sp. 

Leiopyrga  quadricingulata,  Tate. 

„         sayceana  %  Tate. 
Emarginala,  sp. 
Haliotis,  n.  sp.  aff.  H.  nsevosoides,  McCoy. 

21.  Spring  Creek, 

This  small  creek  enters  the  Saltwater  River  between  Braybrook 
and  Maribymong.  .  It  flows  through  plains  capped  by  newer 
volcanic  rock,  and  has  cat  through  this  to  the  underlying  form- 
ations. On  the  quarter-sheet  a  fault  is  marked  crossing  it  and 
lowering  the  newer  to  the  level  of  the  old  volcanic  rock  in  the 
creek  bed.  The  upper  volcanic,  wherever  it  is  visible  in  clitf 
section  in  the  neighbourhood,  is  seen  to  be  formed  by  a  very  thin 
flow,  and  to  assume  that  after  faulting  the  surface  had  been 
planed  down  to  its  present  level  contour  is  hardly,  we  think, 
justified.  An  examination  of  the  locality  induced  us  to  form  the 
opinion  that  the  appearance  is  due,  not  to  faulting,  but  to  the 
presence  of  an  old  valley  crossing  the  present  one  obliquely. 
This  old  valley  subsequently  became  filled  with  lava  which 
formed  the  plain.     The  fossils  found  were  indeterminate. 

■ 

22.   Green  Gully,  Keilor, 

The  beds  in  this  pretty  little  glen  are  indicated  on  the  quarter- 
sheet  and  have  been  briefly  alluded  to  by  Mr.  Graham  Officer 
(14).  Aneroid  measurement  shows  that  the  depth  of  the  valley 
where  the  ix)ad  crosses  it  is  about  130ft.  The  section  here  is 
approximately  as  follows,  the  thickness  of  the  individual  beds 
being  estimated : — 

Newer  volcanic  rock   -        -  -  20  feet. 

QuartziteB  and  grits    -         -  -  25    „ 

Ferruginous  grits  (fossiliferous)  -  20    „ 

Older  volcanic    -        -        -  -  65    „ 

130  feet 

14a 
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A  few  yards  above  the  road  on  the  rigbt  bank  the  ferruginous 
gtitB  are  in  their  Iowrp  ])art  replaced  by  n  bund  of  creani  coloured, 
earthy,  poly:Eoal  limestone  aboat  live  feet  thick.     It  is  full  of 
furaininifera,  echini  spines  nnd  polyzoa,  though,  as  is  usually  tlie 
case  in  such  rocks,  other  fossils  nre  scivrce,     In  patches  the  lime- 
stone is  altered  to  a  tin«  grained,  hard,  reddish  rook  with  a  i 
couchoidal  fracture.    The  limeotone  is  immediately  succeeded  in 
deptli    by    deoompoaeil    volcAiiiu    ixwk    seamed    with    sheetB    of  j 
secondary  iruiislune.     The  Uiiitstone  is  very  ijuurtxuse  in  places  | 
and  passes  up  griulunlly  inUi  ferruginous  grit,  in  wbiL'))  we  haVd  | 
not  l^een  able  as  yet  to  find  any  fossils. 

The  alteration  of  the  liDipstone  overlying  the  volcanic  rock  I 
here  is  of  interest  when  taken  into  consideration  with  similarJ 
developments  elsewhere.      At  Muud«  the  alteration  is  so  pro>A 
nounted  in  places  that   the  officers  'if  the  survey  were  led   to  T 
nsciibe  it  to  tlie  eli'ect  of  an  overlying  thin  sheet  of  vulcanic  { 
rock.     We  have  shown  in  h  previous  paper  (IT)  that  therft  is  DO  ] 
bttercalated  lutsalt,  and  that  the  nppearaiicea  which  suggest  lu   . 
presence  are  really  ilue  to  the  deposition  of  the  liutestoue  in  ttis  H 
clefts  and  crannies  of  a  denuded  basalt  surfiice.     The  ulteratjoa  J 
cannot  then  hme  been  pnxiuced  a.i  suggested.     In  fact  the  s; 
section  shows  similar  polyzoal  limestones  overlain  by  100  feet  of 
basalt,  but  no  marked  changes  have  Ijeen  brought  nbout  by  the 
flow.     We  noticed  that  at  Maude  the  alteration  of  the  rock  was 
most  prououiiced  where  it  lay  on  the  denuded  basalt  surface,  and 
became  less  nmrked  at  higher  levels,  but  were  quite  at  a  loss  to 
account  for  it. 

Since  then  we  have  examined  sinnlar  altered  polyzoal  lime- 
stones at  Airey's  Inlet  where  it  lies  on  the  denuded  surface  of 
the  great  basaltic  dykes  which  seam  the  ash  beds  and  on  the  ash 
beds  themselves.  Again  at  Point  Addis  we  have  the  pink  finely 
crystallised  limestone  passing  up  into  the  usual  loose-textured 
polyzoal  rock.  The  limestone  rests  on  a  great  thickiiess  of 
remarkable  black  clays.  In  the  Grange  Burn,  near  Hamilton, 
we  lind  a  similar  limestone  highly  altered  and  plastered  down 
into  the  joints  and  irregularities  of  the  porphyry  where  the  latter 
crosses  the  stream.  Fui'ther  removed  from  tlie  junction  of  the 
two  formations  the  alteration  is  less  pronounced.  Similar  altera- 
tion is  found  in  the  polyzoal  rock  overlying  ash  beds  at  Curlewis 
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and  near  Batesford  where  the  granite  probably  underlies  at  no 
great  depth. 

There  is  one  feature  in  common  to  all  these  cases,  and  that  is 
the  comparative  imperviousness  of  the  bed  rock,  whether  it  be 
porphyry,  liasalt,  decomposed  ash  or  sedimentary  clay.  The 
typical  polyzoal  limestone  is  very  open  and  porous,  and  it 
consequently  offers  a  free  channel  to  the  passage  of  underground 
waters,  which  would  accumulate  in  them  in  such  localities  and 
thus  bring  about  the  solution  and  redeposition  of  the  calcareous 
matter  and  so  destroy  in  places  all  evidence  of  organic  contents. 
Mr.  A.  W.  Howitt  (18,  p.  209),  mentions  a  similar  alteration  in 
Devonian  limestone,  which  a  previous  writer  had  explained  as 
due  to  the  intrusion  of  an  igneous  rock.  Mr.  Howitt  shows  that 
the  limestone  in  question  was  laid  down  on  a  shingly  bottom  and 
ascribes  the-  alteration  to  the  infiltration  of  silica  set  free  during 
the  decomposition  of  the  porphyry  beneath. 

In  the  road  cutting  on  the  opposite  side  of  the  valley  the 
junction  of  the  tertiary  beds  with  the  underlying  volcanic  rock 
is  well  displayed.  The  upper  surface  of  the  latter  is  very  uneven 
and  the  rock  is  quite  wackenitic.  Immediately  resting  on  it  is 
a  bed  of  chocolate-coloured  grit  about  five  feet  in  thickness 
which  yielded  us  a  few  fossil  casts. 

We  found  Haliotis  navosoides^  M*Coy,  and  a  shark's  tooth, 
possibly  Lamna, 

This  bed  is  overlain  by  about  four  feet  of  fine  grained  yellow 
sandstones  which  are  current-bedded.  Over  this  again  come  thin 
beds  of  water-worn  gravel.  Over  a  wide  area  in  this  locality 
overlying  the  fossiliferous  beds  we  have  a  bed  of  sandstone 
and  gravel,  which  in  some  places  is  loose  and  incoherent,  and  in 
others  is  cemented  so  as  to  be  a  hard  white  quartzite.  The  finer 
varieties  look  like  porcelain.  Of  the  equivalents  of  the  beds 
over  the  fossiliferous  grits  we  are  uncertain,  as  we  have  not  been 
able  to  get  a  junction  between  the  two  sets.  We,  however,  class 
them,  provisionally,  with  the  Miocene  series  till  further  evidence 
be  forthcoming. 
Foraminfera. 

Echifiodermata,     Spines  and  cidaroid  plates. 
Polyzoa, 
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Brachhpoiia. 

Wnldheimia  gAribaidiunii,  Dnv. 

Rhynchouella  squainosn,  Hutton. 

Terebratulina  scouls-ri,  Tate. 
LamellibraHchiata. 

Limea  linguliforniis,  Tate, 

Pect«n  foulcheri,  T.  WcxkIb. 

Chione  camoKoica,  T.  Wds. 

C'liaDia  lamellifera,  T.  Wils. 

Spondylua  pseudorftdula.  M'Coy. 
Gastrepoda. 

Halioti*  n«DV0Boi«!es,  M'Coy, 

Cerilliium  Semingtoiiensis,  M'Cuy. 

Conus  ralpliii,  T.  Wda. 

Trivia  avellauoidea,  M'Coy. 

Mitm  alokizft.  T.  Wds. 

TurritelU  laurrayanA?,  Tat€. 

Potamides,  sp.  . 

Voluta  ancilloides,  Tati;. 

Ancillann  pseud  austral  is,  Tul«. 

ABtniliuni  johnstoni,  Prifclmrd. 

Turbo,  Bp. 

Seiiiiciisais  sufflata  T.  AVds. 

Teiiagodes  occlusus  ?,  T.  Wds, 


Dentalium  bifrons,  Tate. 

Shark's  teetli. 
Manimalia. 

Bones  of,  ?  Whnle. 

23.    Newport. 

Several  bores  have  been'put  down  and  a  shaft  sunk  in  search 
of  coal.  Particulars  of  the  shaft  ami  one  bore,  ti>gether  with 
samples  of  the  cores,  have  kindly  been  placed  at  our  disposal  by 
Mr.  G.  D.  Barker.  Details  of  another  bore  will  be  found, 
together  with  a  locality  plan,  in  the  Report  of  the  Secretary  for 
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Mines  for  1894.     The  beds  of  course  vary  in  thickness  in  the 
different  localities.     The  series  may  be  taken  as  follows  : — 

1.  Newer  Volcanic 60  feet 

2.  Marine  Tertiaries.      The   upper   part   ferrugi- 

nous sands  and  yellow  clays,  which  are 
unfossiliferous.  The  lower  part  yellow  and 
gray  clays  with  hard  limestone  bands 
(Eocene  fossils) 120  feet 

3.  Elstuarine  and   freshwater   beds,  composed  of 

siinds,  clays,  fine  and  coarse  conglomerates, 

with  seams  of  brown  coal  -         -         -         -    190  feet 

4.  Silurian  (bored  into  for  over  70  ft.). 

Most  of  the  fossils  recorded  were  obtained  from  the  spoil  heap 
of  the  shaft. 
Foraminifera. 

Very  common. 
Porifera. 

Spicules  abundant. 
Zoantharia, 

Notocyathus,  sp. 
Flabellum  Wctoriae,  Duncan. 

„         candeanum,  Edwards  k  Haime. 
Placotrochus  deltoideus,  Duncan. 
Polyzoa, 

Very  common. 
Brachiopoda. 

Terebratulina  scoulari,  Davidson.  - 
Terebratula  vitreoides,  Tate. 
Lamellibranchiata, 
Ostrea,  sp. 

Dimya  dissimilis,  Tate. 
Lima  bassii,  T.  Wds. 
Spondylus  pseudoradula,  McCoy. 
*  Nucula  atkinsoni,  Johnston. 
„       tenisoni,  Pritchard. 
Leda  huttoni,  Tate. 
„     obolella,  Tate. 
„     woodsii  X  Tate. 
„     vagans,  Tate. 
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LiniopMM  liclc^Iieri,  Ad.  ^  R. 
Ann,  n.  sp. 

BnrUutia  cellepomc^a,  Tula, 
OufullKB  corioeneis,  McCoy. 
Trigonia  tubulifera.  Tate. 
Curdita  polyuemfi,  Tat«. 
Chbiie  cainuzoicft,  T.  Wds. 
Cyllierea  eburoea,  Tate. 
Seinelti  kraue««na,  Tat«. 
„        ve^iculoBa,  Tate. 
Myadora  tfuuiliratn,  Tate. 
Corbiilft  ephamillA,  Tate. 
„        pixidata,  Tut«. 
*l  CapiHtrocardia  fragilis,  Tate. 

Typhis  acantbopt«ru8,  Tate. 
Murex  luphoessus,  Tat«. 
Triton  textilis,  Tat«. 
„       tortirostris,  Tate. 
„        wfiodsii,  Tatp. 
Pusus  craspedotus.  Tate. 
„      acaiithosUtphes,  Tate. 
I      „      seiiticosus,  Tate. 
t      „      hexngoiijilis,  Tate, 
Latirofusus,  ap. 
Olavella  buDjodes,  Tale. 
Fasciolnria  exilis,  Tate. 
t  Siphonnlia,  sp.,  aff.  iongiwstris,  Tate. 
Phoa,  i  vnriciferus,  Tate. 
Nassa  tfltei,  T.  Wds, 
Voluta  nntiscalaris,  M'Coy. 
.,       paeudolirata,  Tat«. 
„       hannafordi,  M'Coy. 
,,       anrissn,  Tate. 
t         „      strophodoii,  M'Coy. 
Miti-a  alokizn,  T.  Wds. 

„     ligata,  Tate. 
Marginella  propimjua,  Tate. 
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Marginella  wentworthi,  T.  Wds. 

„         micula,  Tate. 
Ancillaria  pseudaustralis,  Tate. 

„         semilftivis,  T.  Wds. 

„         n.  sp. 
Columbella  clathrata,  Tate,  m.s. 

n  3  spp. 

Cancellaria  varicifera,  T.  Wds. 
Pleurotomidje,  19  spp. 
Genotia  angustifrons,  Tate. 
Pleurotoma  sauiueli,  T.  Wds. 
Conus  dennanti,  Tate. 
Cypnea  leptorhyncha,  M*Coy. 
Semicassis  sufflata,  T.  Wds. 
^  Cassidaria  gradata,  Tate. 
Natica  haniiltonensis,  T.  Wds. 

„      substolida,  Tate. 
Xenophora  tatei,  Cossmann. 
Solarium  acutum,  T.  Wds. 
Turritella  platyspira,  T.  Wds. 

„         inurrayana,  Tate. 

„        acricula,  Tate. 

„         sp. 
Thylacodes' conohelix,  T.  Wds. 
Niso  psila,  T.  Wds. 

*  Odostomia,  n.  spp.  (2). 
Cerithium  apheles,  T.  Wds. 

„         cribarioides,  T.  Wds. 
X  „         In.  sp. 

X  Cerithiopsis,  2  spp. 
Triforis  wilkinsoni,  T.  Wds. 
„       n.  sp. 
t        „    •  n.  sp. 

*  Actfeon,  sp. 
Ringicula,  sp. 
Cylichna,  2  spp. 

Scaphopoda, 

Entalis  mantelli,  Zittel. 
„       subiissura,  Tate. 
Dentalium  aratum,  Tate. 
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J^eropodrt. 

Styliolii  mnginnii,  Tate. 
Pistes. 

Otoliths. 

StMMARY. 

Zoaiithnria 4 

Bnichiopcxift  -          -         -         .         -  2 

Lnniellibraucliinta    -          -  •          -25 

Oftstropoflft 82 

Scaphopocln  .          .          -          .  3 

Pteropwlii  _          _          _          _  1 

PiBwa      -  .         _         .         .  1 

118 
•  Species  co1lect«tl  by  Mr.  E.  J.  Roliertson. 
t  Species  coUetted  by  Mr,  A,  E.  Kitson. 
I  Species  colleft«l  by  Mr,  Gmhnui  Officer. 

24,  Allom  Bay. 

A  Iwre  wfLS  put  down,  fiome  pRrticulars  at  which,  with  locality  ' 
plan,  are  publialieil  iii  the  Report  of  the  Seci'ptiiry  fur  Mines  for 
I89+.  PmctifHily  the  smiie  series  of  rocks  was  exposed  aa  iit 
Newport.  The  thin  sheet  of  volcunic  rock  however  wiis  overlain 
by  (ibout  twenty  feet  of  post  tertiary  rocks,  containing  an  abund' 
ance  of  recent  shells.  The  Marine  t«rtinries  were  about  160ft. 
in  thickness.  Eeneatli  tbs  freshwater  beds,  the  Oovernment 
report  stiites  that  "45fc.  lOiii.  flue  white  quaitz-drift  mixed  with 
shells  "  occurred.  Unfortuiiatply  no  sample  of  this  interesting 
deposit  was  sent  to  the  department  nor  could  we  find  any  trace 
of  it  when  visiting  the  locality.  It  was  probably  too  incoherent 
for  a  eoi-e  to  be  drawn,  so  that  the  interesting  question  as  to 
what  the  fossils  were  will  probably  remain  unknown  as  the  bed 
lies  more  than  twenty  feet  bvlow  the  brown  coal  seam.  Silurian 
was  struck  at  4^3  feet. 

The  small  amount  of  material,  which  consisted  merely  of  drill 
cores,  which  we  had  to  work  on  pi-events  the  list  of  fossils  from 
being  larger.  Some  of  the  beds  wei'e  very  rich,  and  in  some 
places  the  core  was  quite  full  of  siliceous  sponge  spicules. 
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I^oramsmyera, 

Excessively  abundant. 
Port/era, 

Spicules  very  common.     The  siliceous  forms  comprise 

highly  compound  varieties. 

Notocyathus  excisus,  Dune. 
„  australis,  Dune. 

Balanophyllia  australiense,  Dune. 
Echinodemiata, 

Cidaroid  spines. 

Annelida, 

Ditrupa,  sp. 
Foiyzoa. 

Very  common. 

Brachiopoda, 

Waldheimia  garibaldiana,  Dav. 

Terebratula  vitreoides,  Tate. 

Terebratulina  scoulari,  Tate. 
Lamtllibranchiata, 

Pecten  zitteli,  Hutton. 
„      dichotoraalis,  Tate. 

Lima  (Limatula)  Jeffrey siana,  Tate. 

Modiolaria  singularis,  Tate. 

Leda  vagans,  Tate. 
„     huttoni,  T.  Wds. 
„     obolella,  Tate. 

Limopsis  belcheri,  Ad.  «li;  R. 

Cucullfea  corioensis,  M*Coy. 

Chione  cainozoica,  T.  Wds. 

Cardita  delicatula,  Tate. 

Carditella  lamellata  ?  Tate. 

Semele  vesiculosa,  Tate. 

Corbula  pixidata,  Tate. 

Cuspidaria  subrostrata,  ?  Tate. 
Gastropoda. 

Murex  trochispira,  Tate. 

Triton  woodsii,  Tate. 
„      textilis,  ?  Tate. 

Epidromus  tenuicostatus,  T.  Wds. 

Fusus  foliaceus,  Tate. 
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PuBus  I'ritspedritus,  Tiite. 
NftBsa  tfttei,  T.  Wds. 
MArginellu  mioula,  Tate. 

„  propinqua,  Tate, 

„  w entli worth  i,  T.  Wda, 

n.  sp. 

Ancill&ria  seintlR>via,  T,  Wds. 
Coluinbella,  sp. 
ConuG  hetorospirn,  Tat«. 
Pleurotoma  murmlalinnH,  T.  Wds. 
PJeurotoma,  3  spp. 
Drillia,  3  Bpp, 

Genotia  angustifroiis,  Tate. 
Cypnea  leptorhyncha,  M'Coy. 
Cassidarin  Krodnta,  Tat«. 
Turritella  platyspira,  T.  Wds. 

„        conEpiffthiliB,  Tat«. 

„         acricula  vur,,  Tdt*. 
ip. 
TeniiKodea  f«;clusU3,  T.  Wi!s. 
Eitlima,  2  spp. 

Cerithium  crebariodes,  T.  Wds. 
?  Cerithiopsiu,  ap. 
Triforis,  sp. 
]  Astele,  sp. 
Tinostoiiia  parvula,  T.  Wds. 
Scaphander  frayilis,  Tat«,  in.s. 
Cylichnu,  3  spp. 
Ringiculii,  sp. 
Actwon,  sp. 
Scaphopod'i. 

Entalia  inancelli,  Zittel. 
„        suljfissura,  Tate. 
Deiitaliuiii  iiraluni,  Tate. 
Pkropoda. 

Vaginella  eligniostoiua,  Tate. 
Styliola  ranginiia,  Tate. 
Spiralis  tertiaria,  Tat«. 
Pines. 

Otoliths. 
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Summary. 

Zoantharia       -----  3 

Echinodermata         .         -         .         .  1 

Annelida          -----  l 

Brachiopoda 3 

Laniellibranchiata    -         -         -         -  15 

Gastropoda      -         -         -         -         -  42 

Scaphopoda      3 

Pteropoda 3 

Pisces      ...                  -         -  1 

72 

T/U  Geological  Strttcture  of  the  District. 

Having  now  considered  the  fossil iferous  localities  of  the 
Tertiary  Rocks  we  shall  make  a  few  remarks  on  the  structure 
of  the  area. 

•  Upper  Silurian, 

The  bed  rock  wherever  exposed  is  Upper  Silurian.  There  has 
been  no  attempt  to  work  out  in  the  field  the  stratigraphical 
relationships  of  the  different  fossiliferous  outcrops  of  these  rocks, 
and  very  little,  comparatively,  has  been  published  on  the  organic 
remains.  There  is  evidence,  as  will  be  shown  below,  that  these 
rocks  are  intruded  by  granitoid  rocks,  and  that  extensive  outcrops 
of  the  latter  formerly  occurred. 

The  Lower  Leaf  Beds,  and  Brown- Coals, 

An  outcrop  of  these  from  under  the  Older  Volcanic  Bock  at 
North  Melbourne  has  been  noticed  above,  though,  so  far,  we  have 
found  no  fossils  in  it.  Brough  Smyth  records  another  outcrop  at 
Footscray,  and  the  beds  are  indicated  as  occurring  near  the 
Industrial  Schools  in  Royal  Park. 

These  beds  thicken  very  much  to  the  south-west  where  they 
are  represented  by  the  brown-coal  deposits  of  Newport  and 
Altona  Bay.  The  age  indicate4  for  the  northern  members  of 
these  beds  on  the  quarter-sheet  is  Pliocene.  Brough  Smyth  (4) 
gave  reasons  for  considering  them  to  be  Miocene,  and  his  classifi- 
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cation  is  adopted  by  Murray  (7).  We  have  eluewhere  (19) 
given  reaiionB  for  uonsidoriiig  tlieni  to  be  very  early  Eoc^ie  or 
Cretficeous. 

7»f  O/dirr  I'-Uanit. 

We  have  elsewhere  shuwii  rhat  the  age  of  these  rooks  is  E 
(17),     The  area  covered  can  be  seen  on  referring  to  the  t^uarteivj 
sheets,  the  outcrops  being  confined   to  the  centnd  and   nortb>fl 
western  part  of  the  district  under  consideration. 

At  Meiitone  a  bore  for  water  was  put  down  which  ifi  titated  tttj 
have  reached  Silurian  nt  a  depth  of  .=i«3ft.     No  busalt  v 
in   the  bore.     Fossils  occurrerl  at  *i8ft.(    ISOft.;    235ft.;    253ftjj 
>>ut  none  were  preserved.     "We  have  to  thank  Mr.  U.  D,  Barkw^f 
for  the  particulars. 

At  Mordialloc  another  bore  put  clown  for  the  same  purpoae  ta.  i 
1887   rpftclie<i    basalt  at  233ft,    and    it  was   bored    inti> 
distance  of  17ft.  when  opemtions  were  suspended. 

At  Frankston   again    the  Volcanic  IJock   wiis  titruck    ' 
tertiaries  at  a  depth  of  2S0ft.  (4).     It  covero  a  large  part  of  t 
Uoroingtou  Peninsula,  and  the  country  to  the  ea«lwArd. 

^ faring  EoMne. 

The  evidence  put  forward  in  llie  present  pajier  shows  that  we 
may  consider  the  following  beds  as  Eocene — -the  grey  clays  and 
limestone  of  Altona  Bay  and  Newport,  the  polyzoal  limestone 
(ind  the  ferruginous  beds  indicated  at  Keilor,  tlje  lower  beds  at 
Kciyal  Park  and  those  facing  tbeni  at  Flemiugtun,  lower  beds  at 
South  Ynrra,  IWindsor,  and  tiie  unknown  beds  from  which  the 
limestone  shingle  of  the  Beaumaris  Bench  is  derived.  The 
deposits  at  Altona  Bay  and  Newport  were  unknown  to  the  old 
survey,  while  the  others  were,  with  perliapa  the  exception  of  the 
polyzoal  rock  nt  Keilor,  which  was  merely  classed  as  Tertiary, 
groupeti  with  the  other  ferrugiTious  lieds  as  Pliocene.  The 
Eocene  beds  of  Royal  Park,  Flemington  and  Ureen  Gully  are 
evidently  Httoral,  while  the  finer  nature  of  the  sediment,  and  the 
great  abundance  of  sponge  spicules  in  the  deposits  at  Altona  Bay 
suggest  deposition  in  deeper  water. 
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Miocene, 

An  examination  of  tlie  list  of  fossils  from  Cheltenham  leaves 
little  room  for  doubt  that  the  deposit  must  be  regarded  as  of  the 
same  age  as  the  upper  beds  of  Muddy  Creek  and  Jemmy's  Point. 

With  the  Cheltenham  beds  must  be  grouped  all  the  others 
from  which  we  have  recorded  fossils  in  the  present  paper,  with 
the  exception  of  those  above  indicated  as  Eocene.  Overlying 
these  beds  we  have  a  series  of  sandstones  and  gravels  which, 
wherever  seen  in  the  district  south-east  of  Melbourne,  appear 
to  be  inseparable  from  the  underlying  fossiliferous  Miocene. 
Towards  the  north  these  deposits  thin  out  on  the  flanks  of  the 
Silurian  and  are  probably  in  the  main  of  freshwater  origin.  To 
the  south-east  they  are  overlain  by  the  still  more  recent  deposits 
of  Carrum  Swamp  and  reappear  beyond  its  southern  boundary. 
They  cover  a  large  part  of  the  northern  portion  of  the  Momington 
Peninsula,  where  they  can  be  seen  in  fine  cliff  section  uncomform- 
ably  overlying  the  Marine  Eocene.  Similar  rocks  reappear  in  the 
Bellarine  Peninsula  (11).  The  survey  grouped  these  rocks 
together  and  referred  them  to  the  Pliocene.  At  South  Yarra, 
and  if  the  locality  reference  of  the  fossils  be  correct,  at  Windsor, 
we  have  some  difficulty  in  deciding  whether  the  Eocene  has  or 
has  not,  a  Miocene  cover.  Provisionally,  however,  we  may  group 
the  superficial  rocks  of  this  area  with  the  rest  of  the  Miocene. 
Similarly  to  the  north  and  north-west  of  Melbourne  there  is,  in 
places,  considerable  difficulty  in  separating  the  £k>cene  from  the 
Miocene  beds.  Probably  the  Ek^ene  does  not  extend  further 
north  than  the  line  from  Royal  Park  to  Keilor.  As  shown 
by  the  bores  at  Altona  Bay  the  Eocene  thickens  towards  the 
south.  It  thins  out  to  the  north  where  it  is  covered  by  the 
Miocene  which  overlaps  and  runs  far  inland  passing  under  the 
basalt  plains.  The  deposit,  where  not  protected  by  the  lava  flow 
has  suffered  much  from  denudation,  and  its  material  has 
frequently  been  redistributed.  This  great  denudation  had 
already  progressed  far  before  the  outpouring  of  tlie  Newer 
Volcanic  Rocks,  and  in  some-  places,  as  at  Northoote  Hill,  we 
find  an  inlier  which  rises  high  above  the  lava  plain. 

The  foraginons  beds,  according  to  Selwyn  (1),  nnderiie  the 
lowland  between  Melbourne  and  Pbrt  Melboome.    The  bores  to 
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which  Melwyti  refers  were  prolmblj'  put  down  in  coiiucutioa  wit)) 
the  Hcheiue  fur  o  caiial  from  Melbourue  to  the  Ijay  itnd  may  be 
the  sunie  na  thu  surivs  kkllud«<l  to  by  Mr.  Hcniy  Uimi  (20). 
Another  eerit^*,  "throggb  the  foot  «l  Emernkl  Hill"  by  Mr. 
JiuQCB  filaiikboru  (20),  aeems  to  have  proved  nuthiiig  but  the 
iiliseiice  of  "  rock."  Tho  Coode  Uaimt  dues  not,  as  showa  ' 
Mr.  A.  H.  S.  Lucas,  cut  through  iiuycfaiiig  but  the  post-tertiai^* 
iorieti  (21).  There  is  no  evidntice  to  show  whether  these  ferrugi- 
uuuE  beds  under  the  Hren  in  (question  nrc  Euceae  or  Miocenes 
though  from  the  flt'pth  al  which  they  were  struck,  Eucent^ 
soems  more  probable.  The  siiuie  untertm«ty  prevails  about  tho 
yellow  bianda  and  ulayB  in  tlii>  upper  part  uf  tlie  Altoim  Bay  itnd 
Newiwrt  ehufts. 

Taken  aa  h  whole,  it  BOutiis  thiit  the  Miuueue  sediiuontfi  grow 
filler  UB  we  approach  the  pruient  co»st-lin<\  CongloiuerAtes  are 
cuuiwuuer  inland  where  they  cup  innny  of  the  hilU  and  extend 
over  widn  nreite.  Almut  Brunswick  the  iieotiuns  exposed  in 
brick  pitH  show  in  pluceu  m  fairly  heavy  I'ungluiiierate  of  quartz 
pebblea.  On  the  Itri^htou  coA8t  tho  beds  are  tiner  in  texture 
nnd  no  oourae  uunttluuieratea  have  I'ouie  under  Our  notice,  while 
the  presence  of  fossil-wond  still  points  tu  the  proximity  uf  land. 
No  marine  fossils  have  been  recorded  at  any  great  distance  from 
tlie  present  coast-Hue  and  it  seems  pixtbable  the  marine  series 
does  not  extend  far  inland,  but  gives  place  to  a  series  of  terrestrial 
and  freshwater  beds. 

The  thickness  of  the  Marine  Miocene  does  not  seem  to  have 
been  very  great.  The  section  exposed  in  the  Beaumaris  cliffs 
does  not  exceed  a  hundred  feet  in  thickness  and  may  be  taken 
as  indicating  approximately  the  thickness  of  the  series. 

The  dip  of  the  Miocene  beds  is  very  inconstant  and  is  as  a 
rule  slight,  5°  - 10'  being  the  usual  amount,  while  in  one 
instance,  at  Beaumaris,  the  dip  is  over  20°  though  only  persist- 
ing for  a  short  distance.  The  general  strike  is  about  north-west 
but  is  somewhat  variable.  The  deeper  beds  of  the  series  being 
more  ferruginous  than  the  upper  ones  are  more  weather-resisting 
and  when  brought  to  the  surface  on  the  shore-line  form  .the 
points  which  project  into  the  bay.  Every  little  point  has  either 
a  mass  of  the  ferruginous  beds  in  situ  for  its  base  or  by  its  beds 
of  shingle  ahows  their  near  proximity. 
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T%€  Newer  Volcanic  Rock, 

This  is  mapped  as  '*  Upper  Newer  Volcanic  "  and  is  younger 
than  miocene.  Its  junction  with  the  underlying  ferruginous 
sands  and  gravels  of  probably  Miocene  age  may  be  seen  clearly 
in  a  quarry  l>ehind  the  old  Flemington  Meat  Preserving  Works 
on  the  Saltwater  River  at  Maribymong,  and  in  several  other 
escarpments  along  the  Saltwater  from  here  up. 

Post  Tertiary, 

Near  the  Williamstown  Racecourse  is  a  large  area  covered 
with  marine  beds,  reaching  about  20ft.  above  sea-level.  Mollusca 
are  abundant  and  seem,  as  far  as  we  have  examined  them,  to  be 
all  living  species.  The  fossiliferous  beds  of  the  Yarra  Estuary, 
and  the  Elwood  Swamp,  the  sUt  beds  of  Albert  Park,  marking  an 
old  course  of  the  Tarra  towards  St.  Kilda,  and  the  shell-bearing 
beds  of  the  Carrum  Swamp  may  be  referred  to  the  siime  epoch. 

Gapping  the  Miocene  from  Elsternwick  to  Mordialloc  recent 
shells  are  to  be  found  in  places.  These  have  frequently  been 
referred  to  as  indicating  a  recent  subsidence  and  subsequent 
upheaval.  As  far  as  our  observations  go  the  shells  are  confined 
to  the  present  coast  line,  and  Mr.  T.  8.  Hart  tells  us  that  he  is 
of  the  same  opinion.  Their  present  position  is  due  we  think  to 
two  causes :  the  lighter  shells  have  been  blown  up  the  slopes  by  the 
wind,  while  the  heavier  ones  may  have  been  carried  there  by  the 
natives.  At  Picnic  Point,  on  its  northern  side,  these  shells  can 
be  traced  from  sea-level,  where  the  deposit  is  daily  being  added 
to,  up  the  slope  to  a  height  considerably  above  the  level  of  even 
a  "  storm  beach."  If  a  cliff  were  cut  back  here  now  we  should 
have  a  similar  state  of  affairs  to  that  which  we  find  commonly 
along  the  coast. 

Origin  of  the  Sediments. 

Silurian  rocks  have  probably  yielded  the  greater  part  of  the 
Tertiary  sediments.  In  places,  however,  the  sand  grains  are 
large  and  roughened  so  that  the  presence  of  granite  in  the 
neighbourhood  is  probable.  Such  sands  occur  south-east  of  Black 
Rock.  The  quarter-sheet  states  that  the  Tertiary  rocks,  near  the 
Toorak  Railway  Station,  rest  on  "decomposed  granite."     The 
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bed  rock  is  nol  now  visible  about  li«re,  sa  thnt  wc  uianot  discusd 
thit  ataC«uient  The  new  edition  of  the  Cntnliigu<^  of  Rocks  i 
the  TechifologicBl  Museum  describes  h  specimen  (Nr.  I.,  79)  a 
"  decomposed  gmiiite  "  from  the  foundatioiis  of  the  Royal  Hotel. 
St.  Kilda.  The  specimen  in  the  Museum  ib  evidently  »  granitoid 
rock,  but  we  have  not  hiwl  an  opportunity  of  cliisely  inspecting  il, 

The  Bcwerage  tunnel  under  BUiney  Creek,  north  of  the  pumping 
utJitiua,  pulsed  through  a  ),'rnnitic  sand  composed  of  roughen*^! 
(tunrtx  graini,  whit*  clay  iind  flukea  of  black  mien.  Mr,  Spry 
liAS  sliown  us  Himilur  uinteriiil  from  n  aeivcmge  Hhuft  nttnr 
South  Ytirni  Railwuy  ijtation.  The  Urge  sand  gruiiis  in 
L'luys  under  the  Older  Volcanic  at  North  Melbourne  Keeni  to 
suggest  A  siniilur  granitic  origin.* 

In  conclusion  we  have  to  tlimik  numerous  friends  for  infonnM- 
tion,  and  for  thft  opportunity  of  cxuniining  fossils  from  various 
locftlitiea.  Mr.  T.  ij.  Hart's  knowledge  of  the  Brighton  district 
lias  been  of  greut  help,  Mr.  A.  W.  Crnig  has  allowed  us  to 
carefully  examine  liia  Urge  coUectiuns  from  tU«  Kocene  of  Royal 
Park.  We  Iinve  also  i-eceived  fossils  fruiu  various  localities  from 
Itev.  G.  Rauiage,  Messrs.  J.  A.  Atkinson,  A.  E.  Kit«on,  J. 
Jutson,  E.  J.  Robertson,  Urahnui  OHioer,  and  others,  'n'hili; 
Messrs.  G.  D.  R-irkor  ..rid  Hosie  have  kin<!ly  supplied  us  v 
particulars  in  reference  to  several  bores.  Mr.  T.  W.  Fowler  has 
been  good  enough  to  survey  the  cutting  in  Royal  Furk  for  us 
and  to  give  us  the  contour  of  the  cuttin;,'. 
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In  the  Map  the  figures  refer  to  the  fossiliferous  localities  as 
numbered  in  the  body  of  the  paper. 
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EXPLANATION    OF    PLATE    VIII. 

Railway  cutting  in   Royal   Park.      The  measurements  were 
made  along  the  south-ecust  side.     North-east  end  to  left 
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Part  III. 

By  Arthur  Dbkdy,  D.Sc., 

Pi'CjfeBEOt   of   Biology  in   the   Canterbury   College,   Univeraity  ol   Ntfw 
Zcaliuid ;    Corrosinnding  Uember  of  the  Boynl  Society  of  Victiiria. 

Introdi'ctoet   Reuabkb. 

The  preaeut  instalment  of  the  catalogue  deals  with  the  fa.Qiili€8 
Axineliidit,  Subiritida  ftiid  Spirastreilida,  together  with  a  few 
GpecinienH  which,  owing  to  the  difficulty  of  determining  their 
true  systematic  position,  were  occidently  omitted  from  their 
proper  places  in  the  preceding  parts.  Altogetlier  forty  species 
are  included  in  this  part,  of  which  twelve  are  new  to  science.  It 
has  lipen  nec(?ss.iry  to  erect  two  new  genera,  Sigtiiaxine/lii  and 
Pseudoclathria. 

Tliis  brings  us  to  the  end  of  the  ^lonaxonido,  at  least  according 
to  the  acceptation  of  that  tenn  in  the  Challenger  Report,  but 
there  still  remain  a  number  of  genera  of  doubtful  position,  whose 
consideration  I  postpone  until  I  shall  have  been  able  to  study 
more  fully  the  Tetractinellid  Sponges,  with  whicli  they  seem  to 
have  more  or  leas  affinity.  Such  are  the  genera  Tethea,  ChondriUn, 
SlelMlitiopsis,  Trachya,  Ha/hcirca  and  Chondrosia. 

At  tiiis  stage  of  the  work  one  cannot  help  being  struck  with 
the  exceeding  richness  of  the  monaxonid  sponge-fauna  of  the 
Victorian  coast.  The  present  catalogue  includes  altogether  135 
species  and  no  doubt  many  still  remain  to  be  discovered. 

Perhaps  I  may  be  allowed  in  this  place  to  express  my  very 
deep  regret  at  the  death  of  my  old  friend  Mr.  J,  Bracebridge 
Wilson,  to  whose  untiring  exertions  the  study  of  Spongology  is 
so  deeply  indebted,  and  whose  loss  leaves  a  gap  in  the  list  of 
Australian  Naturalists  which  we  can  scarcely  hope  to  see  filled. 
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Family  AXINELLID^. 

Skeleton  typically  non-reticulate ;  consisting  of  ascending 
axes  of  fibres  from  which  arise  subsidiary  fibres  radiating  to 
the  surface.  Fibres  typically  plumose.  Megascleres  typically 
stylote  but  ranging  to  oxeote.  Microscleres  rarely  present, 
never  chelie. 

Genus  Hymeniacidon^  Bowerbank. 

Skeleton  reticulate,  with  or  without  well-defined  spiculo-fibre, 
not  plumose.    Megascleres  styli  or  subtylostyli.    No  microscleres. 

Von  Lendenf eld's  genus  Styioteiia^  placed  by  himself  amongst 
the  Heterorrhaphidie  and  by  Topsent  amongst  the  Esperellinie, 
is  clearly  not  distinguishable  from  Hymeniacidon^  even  when 
the  latter  is  employed  in  the  restricted  sense  of  the  Challenger 
Report. 

Hymeniacidon  rigida,  Lendenfeld,  sp. 

Styiotella  rigida,  Lendenfeld,  Catalogue  of  Sponges  in  the 
Australian  Museum,  p.  186. 

I  identify  with  this  species  a  single  specimen  (R.N.  362)  of 
digitate  form,  with  thick,  irregular  branches  and  small  vents 
chiefly  on  the  sides  of  the  branches.  The  skeleton  is  a  loose 
reticulation  of  fairly  stout  and  slender  fibres,  branching  towards 
the  surface,  and  with  very  wide  irregular  meshes  between.  The 
fibres  contain  a  great  many  spicules  densely  packed  together  and 
invested  by  abundant  spongin.  A  large  number  of  spicules  are 
irregularly  scattered  between  the  fibres.  The  dermal  skeleton  is 
very  scanty,  consisting  of  sparsely  scattered  spicules  slightly  pro- 
jecting from  the  surface.  The  spicules  are  straight,  slender 
styli,  rather  abruptly  sharp-pointed  and  sometimes  with  slightly 
developed  heads.  They  vary  much  in  thickness,  averaging  say 
about  0*17  by  0*005  mm.  when  full-grown.  Judging  from  the 
fragment  sent  for  identification,  I  believe  that  B.M.  sp.  73,  left 
undescribed  by  Mr.  Carter,  also  belongs  to  this  species. 

R.N,  362  (20  f.;  "pale  terracotta  red"). 

B,M.  sp.  73  (R«g.  86-12-15-35). 

Genus  AxineUa^  Schmidt. 

Sponge  typically  ramose  but  may  be  massive.  Skeleton  fibre 
plumose.  Megascleres  stylote  and  sometimes  oxeote.  No 
microscleres. 
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Axinella  villosa,  UnrteJ-. 

Axindia  vilhsa.  Carter,  A.M.N.H.,  November,  1885,  p.  361. 

Till  Duly  iidditioiial  specimen  uf  this  Epeuies  is  ahort-atAlked, 
liustiy,  with  short,  thick,  digitifonn  brunches,  tapering  rfttber 
iibruptly  to  their  Fipi(<ea  and  nbouc  halt  an  iucli  thick  in  the 
miiliUe.  The  Burfaco  is  uniformiy  (^ranukr.  The  t«xture  : 
firm  uiid  tough,  with  axial  condeii&iitiun.  The  skeleton  is  very 
regularly  [liuiiinsc,  and  the  spiculeij  are  stout  and  nither  abort 
oxen,  with  a  few  stylote, 

H.N.  1017  (x  B), 

B.M.  d.  83  {•' Axinella  villosa;'  Reg.  86-1 2-1 5-3y8). 

Axintlla  iUlliderma,  Carter. 

Axinella  slel/iderma,  Carter,  A.M.N.H.,  Noveinlrer,  ISSii,  p.  360. 

There  are  three  fipocimens  in  the  collection  which  T  hav«  im 
hesitation  ill  identifying  with  this  species  because,  nlthough  they 
agree  very  well  indeed  with  the  fmgnient  of  the  type  sent  to  bm 
from  the  British  Museum,  there  is  one  feature  in  Mr.  Cart«r'i 
original  description  which  I  cannot  hnd  in  any  of  the  speciuieud 
exauiiued  by  me.  I  refer  to  the  long  spicule  "  projecting  from 
the  summit  of  the  (granule  and  surrounded  nt  its  biLse  shenf-tike 
by  a  number  of  shorter  ones."  In  my  preparations  all  the 
spicules  either  end  naturally  or  are  broken  off  short  at  or  near 
the  surface,  and  I  cannot  (ind  any  conspicuously  differing  in  size 
froui  tlie  ivmainder.  I  find  that  the  largest  spicules  in  the  type 
measure  about  0-68  by  0008  mm.,  which  agrees  very  well  with 
Mr.  Carter's  own  measurements. 

The  skeleton  is  very  Hasfai/ia-Yike ;  with  a  central  axis  of 
thick,  anastomosing,  laminated  horny  fibres,  cored  by  tlie  slender 
sty  11,  from  which  hwse,  irregular  slender  whisps  of  similar 
spicules  curve  outwanls  towards  the  surface. 

The  external  form  varies  somewhat,  the  branches  being  some- 
times long  and  sometimes  short,  hut  always  coining  off  more  or 
less  in  one  plane.  Two  specimens  show  minute  vents,  mostly 
margituil. 

The  name  sielliderma  is  hanlly  well-chosen  and  evidently  refers 
to  a  very  minute  character  which  entirely  escaped  my  own  obser- 
vation, for  I  have  noted  the  surface  as  being  even  but  granular. 


Catalogue  of  Noru-ddeareoua  Sponges.  233 

/^,N.  271  (20  £.;  ''rich  maroon-red  mottled  with  a  lighter 
shade  ");  887  (s.  9);  889  (s.  9). 

B.M.  sp.  60  {^^Axine//a  stelliderma^  C.  one  of  types."  Reg. 
86-12-15-33). 

Axinella  aceratOy  Carter. 

Axinella  sieliiderma'Kfcc,  acerata,  Carter,  A.M.N.H.,  November, 
1885,  p.  360. 

I  identify  with  this  species  (which  appears  to  be  quite  distinct 
from  A,  steUiderma)^  three  specimens  which  agree  with  Mr. 
Carter's  description  fairly  well,  except  that  the  colonr  in  life 
was  yellow  or  orange  instead  of  purple,  and  I  have  been  unable 
to  recognise  in  my  sections  the  stellate  character  of  the  dermis. 
The  latter,  however,  I  imagine  to  be  due  to  the  arrangement  of 
the  soft  tissues  and  not  to  the  spicules,  and  it  may^even  be  an 
effect  of  shrinkage.  The  slender  oxeote  spicules  vary  a  good 
deal  in  size,  as  also  does  the  length  of  the  branches  of  which 
the  sponge  is  composed.  The  RaspailiaA^e^  arrangement  of  the 
skeleton  and  the  irregularity  exhibit-ed  by  the  ends  of  the  oxeote 
spicules  are  characteristically  axinellid. 

R,N.  355  (19  f.;  "dull  ochre-yellow");  358  (19  f.;  "orange"); 
405  (x,  19  f.;   'andian  yellow"). 

Axinella  clathrata^  n.  sp. 

The  single  specimen  is  erect,  stipitat«;  composed  of  shorty 
slender,  subcylindrical  branches  extended  in  one  plane  and 
anastomosing  in  a  clathrous  manner.  Surface  glabrous  and 
minutely  conulose.  Vents  not  visible.  Colour  in  spirit  nearly 
white.     Texture  tough  and  resilient. 

Skeleton^  consisting  of  a  thick  central  axis  of  densely  but 
irregularly  packed  spicules,  occupying  nearly  half  the  entire 
thickness  of  the  branch  and  giving  off  at  frequent  inter\'al8 
thick,  loose,  irregular  strands  of  spicules  towards  the  surface, 
where  they  end  in  the  low  conulL     There  is  no  visible  spongin. 

Spicules^  long,  slender,  unequal-ended  oxea;  usually  gently 
curved  and  sharply  pointed  at  both  ends  and  very  finely  at  at 
least  one,  but  sometimes  becoming  stylote;  measuring  about 
0-4  by  0006  mm. 
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The  akeletou    te    very  like  that  of  n   fiiis/>itilia  bnt  for   the 
ntisenco  of  spongin  and  of  spined  atyli. 
X.N.  1006  {X  B). 

Axineliti  pUiftra,  Carter. 

Axinella  pilifera,  Carter,  A.M.N.H.,  November,  1885,  p.  362. 

It  is  with  some  little  heeitiLtion  that,  I  identify  with  this 
species  four  Bpccimeiis  varying  from  missive  to  coral4ike  ia 
external  form.  The  surface  is  cactiform  and  glabrous,  minutely 
reticulate  between  the  conuli.  Tlie  texture  is  very  soft  and 
spoLigVi  and  there  is  a  scanty  skeleton  of  stout  horny  £br« 
containing  oxeote  spicules  which  measure  about  0-33  by  0-008 
mui.,  and  which  are  sometiaieo  arrange<l  iu  a  typically  axiuplliil 
fashion.  The  Hbres  end  iu  the  oonuli.  The  specimens  are 
very  opai]ue,  owing  to  the  development  of  immense  nuuibers  of 
granular  pigment  cells.     The  colour  in  spirit  ia  pale  yellow. 

H.N.  4U3  (s.  9,  30  f. ;  ("ochracoous-buff ") ;  493  (s.  10,  8  t; 
"orange  uohracoous");  004  (s.  10);  1109  (x  C), 

£.M.  ap.  G2  [," AxiruUa piiijera,  C.  Type;"  Keg.  86-12-16-135). 

Axinella  solidit.  Carter. 

Axinella  soUda,  Carter,  A.M.N.H.,  November,  1885,  p.  362. 

This  species  has  a  sessile,  spreading  or  proliferously  lamellar 
habit,  with  conulose  sui'face.  The  columnar  structure,  due  to 
the  plumose  skeleton  fibres,  is  very  characteristic.  The  spicules 
are  stylote,  varying  much  in  size. 

R.N.  731  (xB;  "wax-yellow");  738  (x  E  ;  "orange");  890 
(8.  9);    1158. 

(B.M.  sp.  61,  labelled  "Axinella  solidn"  and  registered  86-12- 
15-59,  contains  sigiiiiitH  and  trichodragmatn,  and  is  evidently 
wrongly  named  ;  indeed,  Mr.  Kirkpatrick  infornis  me  that  Mr. 
Carter  suggests  its  being  re-exriniined.  Il  is  a  specimen  of 
Sigtnnxinella  Jiabellata). 

Axinella  tnelonijormis,  Cai-ter. 

Axinella  meloni/ormis.  Carter,  A.M.N.H.,  November,  1885, 
p.  362. 

The  original  type  was  globular,  sessile,  ridged  like  a  melon, 
but  it  was  very  small  and  may  well  have  been  young.     All  the 


;> 
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three  specimens  now  recorded  are  lobose  and  corrugated,  and  two 
of  them  have  short  stalks.  The  skeleton  is  very  irregular,  sub- 
reticulate,  with  a  tendency  to  form  slightly  plumose  fibres,  in 
which  the  rather  large  spicules  are  held  together  by  an  abundant 
coating  of  pale  spongin.  Even  in  the  type  specimen  a  few  styli 
occur  amongst  the  oxea. 

I^.JV,  337  ("dull  grey-buff,  with  brownish-red  on  higher  parts"); 
503  (x,  20  f;  "flame  scarlet");  605  (x,  20  f;  "cadmium  yellow"). 

B,Af.  sp.  65  {''Axine/Za  meloniformis,  C.  Type."  Reg.  86-12- 
15-117). 

Axinella  kirkii*  n.  sp. 

Massive,  sessile,  hemispherical ;  sides  rugose ;  upper  surface 
covered  with  numerous  conspicuous,  short,  slender,  conical 
processes.  Vents  small,  scattered  on  the  upper  surface  between 
the  conuli.  Surface  glabrous  or  sub-glabrous,  with  beautifully 
reticulate  dermal  membrane  between  the  conuli  but  no  dermal 
skeleton.  Texture  compact,  firm,  but  compressible  and  resilient. 
Ck)lour  in  spirit  yellowish-grey  or  brown. 

Skeleton  very  loose  and  irregular,  with  very  stout,  slightly 
plumose  columns  of  loosely  packed  spicules  ascending  and  ending 
in  the  conuli,  which  they  completely  fill  and  from  which  some  of 
the  spicules  project  beyond  the  surface.  In  the  body  of  the 
sponge  numerous  spicules  are  irregularly  scattered  between  the 
columns. 

Spicules  very  variable,  rather  large  but  slender,  gently  curved  ; 
oxeote,  stylote  or  strongylote.  Size  very  variable,  up  to  about 
1-0  by  0009  mm. 

R.N,  686 ;  884  (s.  9). 

Genus  Phakellia^  Bowerbank. 

Sponge  more  or  less  flabellate  or  cup-shaped.  Skeleton  often 
more  or  less  reticulate.  Megascleres  styli  and  often  oxea.  No 
microscleres. 

Fhakeilia  flabellata^  Carter. 

Phakellia  flabellaUXy  Carter,  A.M.N.H.,  November,  1885,  p. 
363. 

*  Named  After  my  friend  Mr.  H.  B.  Kirk,  the  New  Zealand  Spongologist. 
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PhakeilM  erassa.  Carter,  A.W.N.H,,  Kovember,  1885,  p.  363. 

PluikiUia  viliosa,  Carter,  A.M.N.H.,  November,  1886,  p.  379. 

(Not  PAakti/ia  flabellala^  Ridley  and  Dciidy,  Chullenger 
JMuDiixuiiida,  ^.   171). 

Mr,  Onrter'a  ttime  species  appear  to  me  bo  be  indiBtinguiahable. 
TiiF  sponge  is  chnrneterised  by  its  stipitate,  llabellate,  often 
proliferous  ext«rnal  form,  nitti  p;rnnular  surfiice  and  smAll 
stellate  venta.  The  skeleton  \%  eubretjculnte  but  with  slightly 
plumose  main  fibres  cui'vlng  outwards  towards  Uie  surface.  The 
spicules  are  short  stout  styli,  aonietitiies  oxeote,  Tnecisuring  about 
0-35  by  001  mm.  in  the  type  of  P.  crassii,  and  varying  somewhat 
in  difTerent  specimens. 

(By  an  unfortunate  oversight  the  namo  jftj/W/rt/n  was  given 
the  Challenger  Report  on  the  Monaxunida  to  a  PkaktlHa  from 
Port  Jackson  which  is  quite  distinct  from  Jlr.  Carter's  species. 
As  the  latter  has  pj-iority,  though  only  by  a  short  while,  I 
propose  to  re-name  llie  Challenger  specieK  Pluikellia  jaeksoniana). 

R.N.  326  (18  f;  "orange-yellow");  679  (s.  9;  "orange");  1162 

(X). 

B.M.  «p.  58  {"Phakti/ia  crassti,  C.  Type,"  Reg.  8G-12-15-129)j 
sp.  as  ("Pkakellia  villosa,  C.  one  of  types,"  Eeg.  86-12-15-T8)l 

'1.  8(1  {"Ph.ikema  villosa,"  Reg.  8G-I2-15-437). 

Phak<llia  tumida,  n.  sp. 

The  single  specimen  is  compressed,  lolwse,  irregular;  vai-ying 
greatly  in  thickness;  tliiijnest  in  the  middle  and  with  the 
margin  more  than  an  inch  brood.  Vents  very  small,  abundantly 
scattered  on  the  margin.  Surface  uneven,  slightly  warty  and 
rugose  ;  subglabrous ;  very  minutely  I'eticulate  on  the  flattened 
surfaces.  Compact  but  very  eompifi-sible  and  resilient.  Pale 
greenish-yellow  in  spirit. 

The  skeleton  is  a  pretty  ulose-mesheil  but  e.xti'emely  irregular 
network  of  branching  and  anastomosing  libre.  The  fibres  are 
about  0-09  mm.  thick,  not  very  definite,  containing  a  grejit  many 
spicules  and  no  obvious  spongin.  Towards  the  surface  the  fibres 
Huljdivide  rapidly  and  give  rise  to  the  dermal  tufts  of  spicules, 
which  in  surface  view  are  seen  to  be  ari-anged  in  a  close  reticula- 
tion. Large  numbers  of  spicules  are  thickly  scattered  in  the  soft 
tissues  between  the  hbres  of  the  main  skeleton. 
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The  spicules  are  slightly  curved  styli  or  subtylostyli ;  gradually 
sharp-pointed  and  metisuring  about  0*18  by  0*006  mm. 

This  species  appears  to  combine  the  characters  of  Hymeniacidon 
with  those  of  Phakellia  and  it  is  with  some  doubt  that  I  include 
it  in  the  latter  genus. 

R.N,  1155  (x). 

Genus  Acanthella^  Schmidt. 

AxinellidsB  of  ramose,  bushy  or  frondose  external  form ;  of 
cartilaginous  consistency,  and  with  glabrous  surface  beset  with 
ridges  and  spines.  No  distinct  horny  fibre.  The  smooth  linear 
megascleres  range  from  stylote  to  oxeote  in  form.  No  micro- 
scleres. 

The  arrangement  of  the  spicules  in  dense  wide  tracts  with 
intervening  spaces  almost  or  quite  devoid  of  spicules  appears  to 
be  also  very  characteristic. 

Acanihella  stipitata^  Carter. 

Acanthella  stipitata.  Carter,  A.M.N.H.,  May,  1881,  p,  380, 
pi.   xviii.,  fig.   8. 

Acanthella  cacti/ortniSy  Carter,  A.M.N.H.,  February,  1885, 
p.   114. 

Acanthella  hirciniopsiSy  Carter,  A.M.N.H.,  November,  1885, 
p.   364. 

Acanthellina  parviconulatOy  Carter,  A.M.N.H.,  November, 
1885,  p.   365. 

Acanthellina  rugolineatay  Carter,  A.M.N. H.,  November,  1885, 
p.  365. 

The  forms  here  included  all  appear  to  belong  to  one  very 
variable  species;  at  any  rate  there  are  so  many  intermediate 
characters  that  I  can  find  no  tangible  points  of  distinction 
between  them. 

R.N.  389;  465  (x,  20  t;  "poppy-red");  659;  740  (x  B; 
"orange");  1003  (two  specimens,  s,  1  and  x  B);  1004  (x  B); 
1058  (x  A);   1159;   1161  (x). 

BM.  sp.  49  {''Acanthella  cactiformis,  C,"  Reg.  86-12-15-91); 
sp.  50  {^''Acanthella  parviconulata,  C,"  Reg.  86-12-15-56);  sp.  51 
{^"Acanthella  hirciniopsis,  C,"  Reg.  86-12-15-38);  sp.  52  {"Acan- 
thella rugolineata,  C,"  Reg.  86-12-15-94);  d,  90  (^'Acanthella 
mgolineata;'  R^.  86-12-15-365). 


238     rroceflini/s  of  the  Mw/al  Societif  of  Victoria. 

Acanthella  ienuiipiculata,  n.  sp. 

Cuiiipresaed,  G»l)ellatp,  only  About  one-third  of  an  inch  thick  ; 
may  Iw  proliferous.  Surfaces  glabrous,  closely  beset  witli  ^mall 
conuli  whicli  are  sometinies  joined  in  Etiort  ridges ;  may  lio 
minutely  porous  between.  Venta  in  one  specimen  not  seen,  i. 
the  other  email  but  proniii)ent,  scattered  on  both  surfiioes,  each 
oritiEmHll  low  eminence.  Texture  tough,  compact,  lofttliery,  with 
strong  skeletnl  condensation  in  the  median  plane.  Pale  yellowish 
pink  or  nearly  white  in  spirit<. 

ShUton  without  any  visible  spongin,  composed  of  long  Blunder 
spicules  densely  pnckcd  together  ia  the  median  plane  BD(t 
extending  oblt*|uely  outwards  and  upwards  in  tliick  loom- 
parallel  stmnds  into  the  low  couuli. 

Spitults  very  long  and  slender  styli  (sometimes  oxeote),  gently 
curved  and  with  irregular  points,  ineAsuring  itbout  0-(i'i  by  O'O 
mm.;  witli  occasional  very  slender  sinuous  forms. 

R.iW  542  (X.  19  f.;  "orange-chi-ome");  1188. 

(.ienus  CiMti/yfita,  Bowerbank. 
H[K)nge    witli    large   subdermal    cavities   roofed   over    by    the    ' 

dermal     menibrniie,    which    is     provided    with    a    well-developed 
dermal  skeleton  and  supported  on  pillars  of  spiculo-fibre  radiating 
outwards  from  tiie  denser  central  portion  of  the  main  skeleton. 
-Megascleres  stylote  or  oxeote.     No  mici'oscleres. 
This  genus  includes  ilr.  Carter's  Leiiaiphloius.'* 

Ciocalypta  peiiUil/us,  Boweriwink. 

Ciocalypta  penicil/us,  Bowerbniik,  Mon.  lirit.  Spong.,  vol.  i., 
pi.  XXX,,  ligE.  360,  3G1  ;  vol  ii.,  p.  HI  ;  vol  iii.,  p.  33,  pi.  xiii., 
figs.  2,  .3,  4. 

LeiicophlKus  massalii.  Carter,  A.JI.N.H.,  November,  1883,  p. 
323,  pi.  xiv.,  lig.  !.'». 

?  Ciocnlypta  penicilliis,  var.  aeicuhtta.  Carter,  A.M.N.H., 
Novemlwr,  ]88-'>,  p,  366, 

Leucophlaa  masialis,  Carter,  A.M.N.H.,  Novemljer,  1885,  p. 
36G. 

•  Forch*rscler9  0t£i>«c,p/.AiariM8«A.M,N.H.,  Febnmrj-,  18S4,  p.  ISO. 
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The  sponge  consists  of  a  massive,  rounded  base,  from  which 
spring  numerous  upright,  finger-like  processes.  The  dermal 
membrane,  with  its  abundant  spicules,  is  supported  over  large 
subdermal  cavities  by  columns  of  spicules  radiating  from  a  dense 
axial  skeleton  in  the  digitiform  processes.  The  spicules  are  all, 
or  nearly  all,  stylote,  and  of  variable  size,  sometimes  all  of  about 
the  same  diameter,  sometimes  with  some  of  the  internal  spicules 
much  stouter  than  the  others. 

Mr.  Carter  himself  points  out  the  close  resemblance  of  his 
species  to  that  of  Bowerbank,  as  follows : — "  The  illustration  of 
C.  penicillus  {pp,  et  i.c)  closely  resembles  in  figure  that  of 
Leucophlaus  massaiiSy  only  the  latter  is  more  compact  towards 
the  centre,  but  the  form  of  the  spicule  is  the  same,  viz.,  acuate^ 
while  the  two  other  species  of  Ciocalypia  present  acerate  spicules;" 
etc."*  In  face  of  these  remarks  I  am  unable  to  understand 
why  the  genus  Leucophlcsus  should  have  been  erected,  or  why 
Ciocalypia  penicillus  and  Leucophlctus  massalis  should  have  been 
both  included  as  distinct  species  in  the  work  on  Mr.  Bracebridge 
Wilson's  sponges. 

R,N,  379  (s.  8,  8  f.;  "  lemon-yellow  "). 

B.M,  sp.  55  {'' Leucophlaus  massalis,  C."  R^.  86-12-15-82); 
(1.  92  {''  Ciocalypia  penicillus"  R^.  86-12-15-457). 

Ciocalypta  tyleriy  Bowerbank. 

Ciocalypia  tyleri^  Bowerbank,  Proc.  Zool.  Soc.  Lond.,  1873,  p. 
21,  pL  iv.,  tigs.  9-12. 

Ciocalypia  lyleri^  Cartel*,  A.M.N.H.,  November,  1885,  p.  366. 

The  spongo  is  massive  with  digitiform  processes,  like  C, 
penicilluSy  but  with  all  or  may  of  the  spicules  oxeote. 

Specimens  intermediate  in  spiculation  between  C,  penicillus  and 
C.  iyleri  are  met  with.  B,M,  sp.  54 1  is  very  remarkable  in  this 
respect  and  should  perhaps  form  the  type  of  a  new  species.  It 
has  a  mixture  of  very  stout  and  very  slender  slyli  in  the  main 
skeleton  but  only  very  slender  oxea  in  the  dermal  skeleton. 

R,N.  585  (s.  1,  14  f.;  "ochre-yellow");  595  (x,  19  f.; 
"primrose-yellow");  810  (s.  5);  905  (s.  8);  949  (s.  9);  1089 
(x  A);  1133. 


•  A.M.N.H.,  November,  1883,  p.  829. 

t  UbeUod  "  Ciocalifpta  ftnUillu*,  Bk.    P.P.H.  19  fms."    Reg.  8e-12-16-196. 
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CiiKaiypta  cotupressa.  Carter,  sp. 

Ltucophlirus  ivmprcttus,  Ciirttr,  A.M.N.H.,  Novciiiljor,  1883, 
p.  321,  pi,  xiv..  tig.  10. 

Tliia  spcciea  is  nt  onui;  Histitiguuhed  from  the  preutidiiig  by  its 
coiiipresjied,  lobtute,  Hnbellute,  proliferous,  BonactiniH  stipitAta 
exUtniid  funu.  Tlit?  iteruul  sknioton  gives  U>  tht  siirfuce  a 
ininutnly  rtitiuulitUi  iipjtenrnnce,  nnd  tbo  densely  spiculous 
dermal  iiieoibrnno  is  BUppurU<d  over  large  8ubtl«rui»l  cai^tira 
by  the  expandwl  bikIb  of  the  uutwanlly  ourving,  plumose  fibres 
of  ttm  lUKtn  skeleton.  The  spiculra  nre  rathi;r  slender  oxen, 
fjently  eurvwl  niut  gnuluully  nnd  smnotlily  pointed,  very  Tariable 
ill  stM,  apto  nbout  0'4  liy  0'00t<3  uiiii,  in  ibe  apuduien  uiuiaured. 

R.N.  212  (20  1;  "yeUowish  light  brown");  381  (10  f.);  WJ 
(b.  9,  171;  "ubrouic-yellow");  500  (s,  G,  6  (.;  "ochre-yellow"); 
751  (a,  r>i  WRS-yelloW);  «Ofi  («.  5);  917  (a.  K);  9(;i  (s.  6).  j 

Sigi)ia.\intHa,  u.  gfii,  I 

AxtuelUiIte  nitli  tuicroHcleres  in  thi^  form  of  sigmata  »nd 
tricbodrngmata.  { 

Tha  gonuB  oomes  near  to  Tkrinacophora,  Hidley  and  Dendy,  i 

but  difl'-rK  iti  tlic  ndditioii  of  Ihe  Bigmata,  and  as  there  are  three 
well-marked  species  exhibiting  this  cliarncter  in  the  collection, 
the  erection  of  a  new  genus  for  their  reception  seems  to  be 
dcKirable.  It  is  the  only  known  genus  of  Axinellidju  in  which 
sigiiiata  are  present  nnd  is  tlierefore  very  reniiirkable. 

Sigmaxinella  austraHana,  n.  sp. 

Sponge  consisting  of  ii  bushy  bunch  of  rather  slender,  sliort, 
^.ubi'ylinrlricnl  or  soinewiitkt  compressed  branches,  sometimes 
anastomosing  nnd  supported  on  a  short  atiilk.  Surface  granular 
or  minutely  hispid.  Vents  small,  sometimes  stellate,  scattered 
or  serial  along  the  branches.  Tough,  compressible,  resilient. 
Pale  greyish-yellow  iii  spirit. 

SkiUtKii  Rasp<iiliii-\\ke  :  consisting  of  a  thick,  dense  ajcial 
portion  from  which  slcndei'  fibres  cui-ved  outwards  towanls  the 
surfiice,  where  tliey  end  in  sparse,  slightly  pmjecting  tufts  of 
spicules.  There  is  a  strong  development  of  pale  coloured 
spongin,   forming   definite  tilires   rather   sparsely   cored  by   the 
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spicules.  These  homy  fibres  form  a  close  reticulation  in  the 
axial  portion  of  the  sponge  and  to 'a  less  extent  towards  the 
periphery.  The  relation  of  the  spicules  to  the  spongin  is  not 
very  definite,  they  are  chiefly  embedded  in  and  projecting  from 
the  main  fibres. 

Megasderes  slender,  ranging  from  stylote  to  oxeote,  often  with 
irregular  ends.  Size  very  variable,  up  to  about  0*3  by  0*006 
mm. 

MicrosdereSy  (a)  very  slender,  simple  and  contort  sigmatu, 
varying  in  size,  up  to  about  0*33  mm.  from  bend  to  bend.  Very 
abundant,  in  bundles  (sigmadragmata)  or  scattered  separately ; 
(b)  short,  hair-like  raphides,  mostly  in  dense  bundles  (trichodrag- 
mata),  about  0*025  mm.  long.     Very  abundant. 

This  is  one  of  the  best  characterised  and  altogether  most 
satisfactory  species  in  the  collection. 

R.N.  352  (19  f.;  " brownish-red ") ;  388;  616  (x,  19  f.; 
"orange-rufous,  lighter  orange  below");  654  (x,  20  f.;  "orange- 
rufous");  812,  1063. 

Sigmaxinella  flaMIata^  Carter,  sp. 

Axindla  flabellatay  Carter,  A.M.N.H.,  November,  1885,  p.  361. 

Sponge  composed  of  proliferous  lamellee  about  a  quarter  of  an 
inch  thick,  springing  from  a  short,  thick  stalk.  Surface  coarsely 
granular  or  minutely  conulose.  Vents  minute,  marginal  or 
scattered.  Colour  in  spirit  pale  greyish-yellow.  Texture  tough, 
fibrous,  resilient. 

SkeleioHy  dense,  composed  of  loose,  plumose,  spicular  fibres, 
curving  outwards  towards  the  surface,  beyond  which  the  ends  of 
the  terminal  spicules  project  slightly. 

MegasdereSy  more  or  less  curved  styli,  evenly  rounded  at  the 
base  and  gradually  and  sharply  pointed  at  the  apex ;  commonly 
rather  stout^  up  to  about  0*29  by  0*0166  mm.,  but  varying, 
especially  in  thickness. 

MicrosdertSy  {a)  numerous,  very  slender,  simple  and  contort 
sigmata,  measuring  about  0*0166  mm.  from  bend  to  bend;  (b) 
trichodragmata  and  scattered  rhaphides,  up  to  about  0*049  mm. 
long. 

Three  of  the  specimens  are  beset  with  parasitic  Actinozoa. 

16 
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Ji.N.  im  (X,  aO  f ;    "vmsoeous-ciMminion");     616  (b.  S.   9  f; 

"wood   brown");   681  ("apbiige-browu");   819  (b.  1);   9*4  (x  A). 

B.M.  sp.   61    (wrongly  labelled  "  Axinclia  solida."     R«g.  86- 

12-15-5a). 

Sr^maxiHcUa  cioatlyptuidts,  ii.  sj). 

Massive,  sessile,  rising  uliove  into  short  digitifonii  proj«etiniis ; 
the  wKoIb  appiireutly  formed  by  the  incomplete  fosion  of 
numerous  vertical  procesaeu  eni'losed  l>elow  in  ft  uoininon  dunnal 
iiienibmne.  BurfiMMi  aiiuti'ly  oonuloee,  grooved  vertiwiUy  ;  nrith 
very  distinct,  uiiaut«]y  retiL-ulMtfi  deniini  uieinbr&tio  suppurtod  on 
fibrous  pillurs  over  Inrge  8ulicl«rinHl  cnvi^cB.  VenU  twnietinws 
large,  in  depresaioas  of  the  surEai'e.  Texture  eomewhtbt  oavemons 
but  tirm  and  resilient.     Colour  iti  spirit  pale  greyish-yellow. 

Skeleton,  conipoBed  of  stout  nsoeridiiig  coluiiiiis  of  irregulaHy 
iinil  rather  loosely  nrrunged  spicules,  from  wlilch  stuut  pluwose 
spiculiu*  libree  radiate  outwards  to  the  Burfuk'e,  where  tliey 
end  ill  smnll  coiiuli  from  which  tiie  ends  of  the  terruinitl 
spicules  project  somewhat.  There  ia  ii  good  deal  of  apougin  in 
fionie  of  the  libres  but  its  ilevelopmeut  appears  to  be  very 
iiTegular.  Transverse  aections  of  the  vertical  procaases  are 
■?xtreuie!y  characteristic,  ahowdng  the  centriil  musH  of  spicules 
occupying  about  a  quarter  of  the  diameter  of  tlie  section,  and  the 
stout  radiating  libres  corning  ci?l  from  it  at  wi<le  intervals  like  the 
spokes  of  a  wheel  and  with  the  large  subctermal  cavities  between 
their  outer  ends.     There  is  no  dermal  skeleton. 

Megasckres,  ranging  from  stylote  to  oxeote,  but  chiefly  styli ; 
slightly  curved  ;  variable  in  size,  up  to  about  0-5  by  0-018  tniu. 
but  seldom  so  stout. 

AficroscUres ;  (ii)  sigmatji,  small  and  slender  but  extremely 
numerous,  simple  and  contort,  about  0'0166  mm.  from  bend  to 
bend  ;  (b)  trichodragmata,  usually  small  bundles  of  short,  slender 
rhaphides  about  0-03  mm.  long ;  often  in  dense  agglomerations. 

The  specific  uauje  was  suggested  by  a  certain  resemblance  to 
the  genus  Ciocafypia,  from  which  the  present  species  difiers, 
however,  in  the  absence  of  dei-mal  skeleton  and  the  presence  of 

R,N.  338  (IS  f;  "Projections  yellow-buff,  the  tympanised 
interstices  grey  ");  442  (s.  9,  IT  f;  "cinnamon,  the  projections 
deep  chrome");  8S2  (s,  9);  1092  (x  A). 
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Oenus  Higginsia^  Higgin. 

Axinellidse  of  massive  or  lobose  external  form  and  irregular, 
confused  skeleton.  With  oxeote  or  stylote  megascleres  and 
small  spined  oxea  (microxea)  for  microscleres. 

This  genus  appears  to  be  nearly  related  to  DendropsiSy  Ridley 
and  Dendy,  but  differs  much  in  external  form  and  skeleton 
arrangement. 

Higginsia  coralloideSy  Higgin. 

Higginsia  coralioideSy  Higgin,  A.M.N.H.,  April,  1877,  p.  291, 
pi.  xiv.,  figs.  1-5. 

Higginsia  corcUloideSy  Carter,  A.M.N.H.,  November,  1885,  p. 
357. 

Higginsia  coralloides^  var.  massalis^  Garter,  loc.  cit. 

There  arQ  six  more  specimens  of  this  remarkable  sponge  in  the 
collection,  and  as  Higgin's  original  type  was  a  dried  and  washed 
out  specimen,  while  Carter  contents  himself  with  little  more 
than  identification,  it  may  be  desirable  to  add  a  few  particulars 
derived  from  well-preserved  spirit  specimens. 

The  external  form  varies  from  massive  and  irr^ular  to  stipitate 
and  thickly  flabellate  with  marginal  vents.  The  surface  is  rugose 
or  conulose,  with  reticulate  dermal  membrane  stretched  between 
the  projections.  Texture  pretty  compact  but  resilient  and 
yielding.     Colour  in  spirit  nearly  white. 

The  skeleton  is  very  confused  and  irregular,  without  any 
definite  fibre,  composed  of  densely  intermingled  oxeote  spicules, 
especially  aggregated  in  wide  tracts  which  trend  towards  the 
surface  and  end  in  the  conuli.  The  presence  of  these  ill-defined 
tracts  of  spicules,  with  intervening  spaces  almost  free  from 
megascleres,  gives  a  somewhat  columnar  character  to  vertical 
sections.  Internally  all  the  tracts  unite  in  one  dense,  irregular 
agglomeration  of  spicules. 

The  megascleres  are,  as  pointed  out  by  Higgin,  of  two  kinds, 
stout  oxea  and  slender  oxea,  the  latter  being  chiefly  aggregated 
in  loose  dermal  tufts  or  brushes.  The  microcleres  are  slender, 
slightly  curved,  often  angulated,  spined  oxea. 

Having  received  from  Mr.  Carter  a  boiled  out  preparation  of 
spicules  from  a  Grenada  specimen,  doubtless  Higgin's  original 
type,  I  have  been  able  to  satisfy  myself  of  the  correctness  of  the 

16a 


244      I'rixraUwjn  u}'  the  Ruyfrl  Soriet-f  of  Virtoria. 

identification.  Tlie  curvfitnre  of  the  ends  of  the  stout  oxeoW  I 
spicule  hIkiwh  in  Higgin's  drawing  npp«Ars  to  be  imiaeosely  I 
exuggerated,  its  a  rule  it  is  not  noticeable. 

R.M  517  (a.  8.  9  f.;  "hair-bi-own  ");  613  (s.  8.  8  f.;  "ecro-  1 
drab  and  alxiut  the  edge  maroon-purple,  subdued  witb  a  wo&li  | 
of  brown");  891  (a.  9);  937  (s.  1);  1101  (x  C);  1140  (x). 

Higg^mia  lima  la.  Carter. 

Higgimia  lunula.  Carter,  A.M.N.H.,  NuTemlwr,  1883,  p.  383. 

There  are  three  specimens  of  this  sponge  in  the  collection. 
Tlicy  are  all  luasaive,  sessile,  rising  above  into  short  digitiform  I 
proceeees  which  Bonietiniea  bear  veiitfi  Ht  their  auiumita.  Tbo  J 
surface  is  conulose,  with  sul^lahroua,  minutely  reticulate  demuil  i 
uieiiibrane  between  the  cuouli.  The  t«xture  is  compttot  but  soft  I 
aod  spongy. 

The  skeleton  is  feebly  developetl,  sparse  nnd   irregular,  : 
sitting   of   very  loose    bands  of  spicules  trending   towards 
surface?,     The  raegascleres  are  rery  long  but  fairly  stout  styli  and    ' 
uxea,  oommoaly  with  irregular  ends.      There  are  also  uumerona    ■ 
vei7  lung,  slender  hair-like  spicules  which  may  be  young  forms 
of  the  last  or  poesibly  rhaphidea.    The  roicroscleres  are  minate  ' 
fuaiffinii    oxea,    usually    strongly    curved,  crescerit-!ike ;    Carter 
describes  them  as  microspined,  but  I  can  only  find  the  faintest 
trace  of  roughening.     All  the  bpeciniens  which  T  ha^e  Be«n  are 
densely  charged  with  pigment  granules,  which  render  the  sections 
somewhat  opa({ue. 

RN.  374  (18  f.;  "Slate-brown  with  gieeuish  tinge");  589 
(x,  19  f,;   "clove-brown,  at  base  sepia");  G80  (s.  5). 

Ji.M.  sp.  6S  {''Higginsia  hiiialu,  C."     Reg.  86-12.15-138). 

Genus  Trachydadus,  Carter. 

Axinellidie  with  o.veote  to  stylote  megascleros  and  minute 
spiral  micivficleres. 

This  genus  probably  includes  Lendeiifeld's  Sfiirophore/la,*  as 
Topsent  lias  already  indicated,  though  the  type  species  of  that 
genus,  S.  digilala,  from  Port  Jackson,  appears  fi-oiii  the  descrip- 
tion to  Ije  (juite  distinct  fi-om  tiie  conmion  southern  species 
2'rachycladus  Im  ■hpirulifer. 

•  (.'Ktalotrue  of  Sponi^i  in  the  Auitmlinn  UUKUni,  i>.  23e. 
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Trachydadus  Icevispirulifer^  Carter. 

Trachydadus  IcevispiruHfer^  Carter,  A.M.N.H.,  May,  1879,  p. 
343,  pi.  xxviii.,  figs.  1-5,  and  November,  1885,  p.  357. 

This  species  forms  a  very  characteristic  element  of  the 
sponge  fauna  of  Southern  Australia  and  may  be  very  readily 
recognised  by  its  irregularly  branched  external  form  with 
usually  long  and  slender  branches,  by  its  brilliant  red  or  orange 
colour  in  life,  disappearing  in  spirit,  and  by  its  abundant 
minute  spiral  microscleres.  Scarcely  less  characteristic  of  the 
species  is  the  presence  of  immense  numbers  of  short,  jointed 
algal  rods,  in  which,  according  to  Mr.  Carter,  the  red  colour  is 
lodged  and  which  give  to  sections  of  the  sponge  a  very  peculiar 
opaque  appearance. 

Some  of  my  specimens  exhibit  faint  microspination  of  the 
spiral  microscleres.  This  is  especially  seen  in  R,N.  415  and 
1046,  which  are  also  of  more  robust  and  shorter  branched  habit 
than  usual.  It  must  be  remembered,  however,  that  the  original 
type  figured  by  Carter  was  also  short-branched. 

R.N,  297  (20  f.;  **  orange-red  ");  306  (20  f.;  •*  orange-scarlet"); 
366  (20  f.;  "crimson");  415  (x,  19  f.);  426  (x,  19  f.;  "flame- 
scarlet");  467  (x,  20  f.;  "orange-chrome");  470  (x,  20  f.; 
"scarlet");  983  (s.  1);  984  (s.  1);  1000  (s.  1);  1035  (x  B); 
1046  (x  B);  1061  (x  A). 

B,M,  sp.  71  ("  Trachydadus  lavispirulifer  C,"  Reg.  86-12-15- 
42);  d.  126  ("  Trachydadus  lavispiruii/er,"  Reg.  86-12-15-421). 

Family   SUBERITID^. 

Megascleres  typically  tylostylote,  sometimes  stylote.  No 
microscleres.  Sponge  usually  massiva  Spongin  usually  absent. 
Usually  with  a  dermal  crust  of  radially  arranged  spicules. 

Genus  SuberittSy  Nardo. 

Sponge  usually  irregular  in  form,  massive  to  ramose,  without 
mammiform  projections  and  without  marginal  fringe  of  spicules. 
Usually  with  well-developed  heads  to  the  tylostyli. 

Suberites  camosus^  Johnston  sp. 

Halichofidria  carnosa^  Johnston,  British  Sponges,  p.  146,  pi. 
xiii.,  figs.  7,  8. 
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Hymtniacidon  carnosa,  Bowerbfuile,  Moii.  Biit,  Spong,,  vol,  u,, 
p.  203,  vol.  iii.,  pi.  xxKvi.,  figs.  5-9. 

Subtrites  carnosus,  Ridley,  Zool.  Coll.  H.M.S.  "Alert,"  p.  465. 

Suberites  ghbosa,  Cnrter.  A.M.JI.H.,  Pebrunry  1SS6,  p.  llti. 

Suberites  (Hymeniacidon)  carnosus,  Cnrtpr,  A,M.N.H.,  Decem- 
ber. 1886,  p.  456. 

Suberiles  carnosus,  Ridley  and  Deudy,  Clialleiiger  AIonAxonidn, 
p.  107, 

This  species  is  easily  recognised  liy  its  globular  tu  fig-sliapud 
exlemal  form,  compact  structure  nnii  long,  slender,  pin-headed 
spicules  (tylostyli)  arranged  confusedly  in  the  intfirior  and  in 
radiating  brushes  at  the  surface.  The  spicules  in  my  specimeiui 
uieiisui-e  about  0-29  by  0-004  mm.,  which  is  rather  smaller  than 
Bowerbank  gives  for  the  British  form,  Bfy  A'ietortan  specimens 
are  also  chamcterisetl  by  conspicuous,  usually  large  venta,  wliile  i 
in  the  Bntish  fonn  the  vents  are  inconspicuous,  but  tbta  I 
difference  can  sciireely  he  specific. 

jV.,Ar  294  {20f.;  "brownish-yellow");  437  (x,  19  f.;  "Cinna- 
mon");  1010  (x  B);  1034  (x  B);  1090  (x  A). 

B.M.  sp.  15  {"Suberi/es  g/nbosa,  Carterl"  Reg.  86-12-15-106); 
d.  119  {"Snber//fscarms,i,"  Reg.  Pfi-ia-lo-.'iffi). 

Siiberites  flabellatus.  Carter. 

Suberites  flabellatus,  Cfirter,  A.M.N.H.,  February,  1886,  p.  117. 

?  Suberites  globosa  (eloiigated  form).  Carter,  A.M.N.H.,  Febru- 
ary, 1886,  p.  116. 

This  species  is  very  common  in  Fort  Phillip  nnd  may  be  easily 
recognised  by  its  compressed,  lobose,  digitate  or  branching  fonn, 
its  orange  or  yellow  colour  in  life,  fading  in  spirit,  and  its  typical 
pin-headed  spicules  considerably  larger  than  those  of  S.  carnosus. 

^.jV:  296  (30  t;  "wax-yellow'^);  378(18  1;  " dark  orange"); 
488(3.10,8  1;  "orange-ochniceous");  623  (x,  19  f.;  "orange"); 
799  (s.  10);  809  (a.  5);  893  (a.  10);  988  (s.  9):    1012  (x  B). 

B.M.  d.  115  ("Suberites  Jlabellata,"  Reg,  86-12-15-384);  d.  116 
("Suberites  glvbosa  (branching  form),"  Reg.  f'G-12-ln-378). 

Suberites  insiguis,  Carter. 
Suberites  iusiguis,  Carter,  A.M.N.H,,  February,  1886,  p.  118. 
This  species  is  distinguished  by  its  massive  form,  with  wide 
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canals  internally,  and  its  dark  grey  colour  in  life  and  in  spirit 
My  specimen  is  only  a  piece,  so  that  I  cannot  confirm  Carter's 
observations  on  the  remarkable  canal  system. 

R.N,  705  (s.  5 ;  '*  dark  slate,  turns  green  in  spirit ''). 

B.M.  sp.  U  {''Suherites  insignis  C.  Type;"  Reg.  86-12-15-125). 

Suberites  wiisoniy  Carter. 

Suberiies  wihoni^  Carter,  A.M.N.H.,  February,  1885,  p.  113. 

This  species  is  quite  unmistakable  on  account  of  its  brilliant 
carmine  or  purple  colour,  which  is  not  lost  either  in  spirit  or  in 
drying,  and  which  has  a  remarkable  power  of  staining  other 
objects  when  it  is  bruised  in  sea-water.  It  grows  to  a  large  size 
and  Ls  massively  lobose,  with  large  vents  arranged  along  the 
prominent  ridges,  and  it  usually  contains  a  great  deal  of  coarse 
sand. 

R,N,  331  (18  f.;  "rich  aster-purple");  524  (x,  20  f.;  "aster 
purple  "). 

B,M,  sp.  13  {''Suberites  wiisoni,  C";  Reg.  86-12-15-107);  d. 
113  {'' SubeHtes  wilsonr^  Reg.  86-12-15-253). 

Suberites  spirastrelloides^  n.  sp. 

?  Suberites  wilsoni^  var.  albidus^  Carter,  A.M.N.H.,  February, 
1886,  p.  116. 

The  single  specimen  is  massively  loboee,  compressed  to  a 
narrow  ridge  at  the  top.  Surface  warty  below,  slightly  rugose 
longitudinally  above.  Vents  rather  large,  in  close-set  single 
series  on  the  ridge-like  margin*  Wide  oscular  tubes  lead  up  to 
the  vents,  running  parallel  up  each  flattened  side  just  beneath 
the  surface  in  a  very  characteristic  manner.  Texture  compact 
but  somewhat  cavernous;  scarcely  compressible,  with  much  coarse 
sand  internally.  Colour  internally,  in  spirit,  sandy-yellow.  (The 
surface  is  now  dark  purple,  bat  that  this  is  due  to  artificial 
staining,  probably  by  some  other  sponge,  is  proved  by  the  fact 
that  two  of  the  cat  surfaces  have  the  same  colour,  and  the  colour 
does  not  penetrate  beyond  the  surface). 

Skeleton^  extremely  confused,  (composed  of  slender  spicules,  for 
the  most  part  abundantly  and  irregularly  scattered,  but  with  a 
slight  tendency  to  collect  together  in  loose  fibres  which  may  then 
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torai  an  imguUr  reticulation.  The  d^nnul  skeleton  is  mthcr  lax 
for  A  SuAeri/€s,  L'oinposed  of  nuliitting  tufts  of  similar  «piculea, 
frr<iueiitly  interrupted  by  a  delicat*  poro-bcnriiig  membmnc. 

Spin/les,  long,  slender,  slyli  or  subtyliMtyli,  Btrai;fht  or  sligblly 
curved;  with  feebly  developed  and  irregular  lieadit  ur  none  at 
all:  usually  fairly  aharply  pointed  Ht  the  apex.  Si^e  tolerably 
uniform  throughout,  sny  about  0'3T  by  O'OOG  mm.,  with  no 
ninrke^l  distinction  between  the  dei'nml  and  deup  spicules. 

I  have  little  doubt  that  this  species  is  identical  with  Mr, 
Carter's  ^.  wthoiu,  var.  alhidus,  though  in  the  absence  both  of 
proper  description  and  specimen  of  the  iattor  it  is  impossible  to 
be  certain,  and  it  seems  safest  to  give  it  a  distinct  specific  nauie. 
Tlie  absence  of  the  very  remarkable  and  characteristic  colour  of 
■S  wihimi  nppears  to  be  suflicient  ruusou  for  specific  diitinction 
in  this  case. 

R.N.  1128  (x). 

SuitriUs  diffidliif  \\.  sp. 

Sponge    massive,    rounded,     lobulatfcl,    compresserl.      Veiila? 

Surface  granular  to  subgUbi'ous.  Texture  cuinptn't,  corky, 
scarcely  compressible.  Colour  in  spirit  pale  yellow  (accidentally 
stained  pinkish  on  the  outside). 

Skdetmi,  internally  composed  of  loose,  iri-cgular  l>nnds  of  rather 
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This  is  an  extremely  difficult  species  to  characterise,  and  may 
perhaps  be  best  recognised  by  the  subreticulate  character  of  the 
main  skeleton,  and  the  two  very  different  sizes  of  spicules  of 
which  it  is  composed,  together  with  the  feebly  developed  heads 
to  the  spicules,  which  are  often  simply  stylote. 

i?.iV:  1129  (x);  ?394. 

[Sudertfes  parasiticus^  Carter]. 

Sttberites  parasitica^  Carter,  A.M.N.H.,  February,  1886,  p.  119. 

Our  knowledge  of  this  species  is  altogether  too  insufficient  to 
justify  its  maintenance,  the  type  l^eing  merely  "a  thin  layer  of 
small  pin-like  spicules  about  40  by  1 -6000th  inch,  together  with 
others  of  ?  Halichondria  panicea  about  twice  the  length,  parasiti- 
cally  covering  a  fucus."  It  is  very  possibly  merely  a  young  form 
of  some  common  species. 

B,M.  sp.  11  {'' Suberites  parasitica,  C.  Type;"  Reg.  86-12- 
15-110). 

Genus  Polymastia,  Bowerbank. 

Sponge  massive,  sessile,  with  more  or  less  well-developed 
mammiform  processes  arising  from  the  upper  surface.  Without 
marginal  fringe  of  spicules.  Spicules  often  collected  in  strands ; 
often  simply  stylote. 

Polymastia  ?  bicolor.  Carter. 

Polymastia  bicolor.  Carter,  A.M.N.H.,  February,  1886,  p.  119. 

Polymastia  bicolor,  var.  glome  rata.  Carter,  A.M.N.H.,  February, 
1886,  p.  119. 

This  species  is  by  no  means  a  satisfactory  one.  It  appears  to 
be  intermediate  in  structure  between  the  genera  Suberites  and 
Polymastia,  the  well-developed  mastoid  processes  of  the  latter 
being  i*epresented  by  mere  warts  or  tubercles  not  sharply  distin- 
guished from  the  Ixxiy,  such  as  one  finds  in  some  species  of 
Spirastrella,  The  strands  of  very  long  and  stout  spicules  which 
run  up  into  the  processes  of  a  typical  Polymastia  are  also 
wanting,  the  larger  spicules  referred  to  by  Mr.  Carter  by  no 
means  coming  up  to  the  usual  standard. 

R.N.  289  (18  f;  "slate-brown  with  a  yellowish-brown  tinge 
in  parts");  538  (x,  19  f.;  "gallstone-yellow");  878  (s.  9);  ?  286 
(18  f;   "dulllemon-yellow"). 


r 
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B.M.  sp.  17  {'•Polymaslia  biialor  Typo,"  Reg.  86-12-15-97); 
sp.  Ill  ("Polymastia  bieolor,  C.  vnr.  glomerala,"  Re^.  S6-1-2-16-114). 

Pulymastia  I  tuassa/is.  Carter. 

Polymastia  massa/is,  OnrWr,  A.M.N.H.,  February,  1888,  p.  121. 

This  Gpecies  appenre  to  rest^nible  P.  bttohf  in  extornaJ  form 
and  to  differ  from  it  chiefly  Iii  the  wiintler  »iw  of  tlie  ptincipal 
spicules.     It  is  probably  ti  uiem  vurirty. 

B.M.  Bp.  20  {'•■  Polymastia  massalis,  C,"  Keg.  8a-I2-15.63). 

Polymastia  erassa,  CArter. 

Polymastia  hicohr,  vnr.  erasut,  Carter,  A.M,N.H.,  February, 
latfS,  p.  120, 

ThiiPe  ftre  nuiuerouB  spei^iiiieiis  in  the  collection  of  a  typical 
Pulymastia,  with  well-4levclo[>e<I  nirtstoid  processes  containing  tb« 
usual  longitudinal  huiiillps  of  very  Inrge  and  etout  spicules, 
liesidea  the  smivller  spicules.  Tliese  speciiueiia  appear  to  agre« 
sufficiently  closely  with  Carter's  Poiymastia  bitnlor,  ' 
justify  an  tdentiiicatiiin.  I'ho  B{MN:i(is  mast,  liowover,  be  anparatetl 
from  P.  bicoler,  tliough  whether  it  is  distinct  froni  preciou^y 
descril>etl  species  of  Polymastia  luftv  'w  considered  doubtful. 

i¥.A^.  273  (^0  f.;  "sand-bruwn.  projections  dull  yellow  ");  440 
{s.  9,  21  f.;  "pinkish-buff");  1098  (x  C);  U:t:.  (x);  1146  (x); 
116a. 

B.M.  sp.  18  {"Polymastia  bieolor,  C.  \m.  (rosso,"  Reg.  86-12- 
15-39);  d.  114  {" Polyoiostia  hlcolor,  VHr.  crassa,"  Reg.  87-7-11-39); 
)  d.  3-J  {"Polymastia  bicotor,"  Reg.  86-12-l.")-;(u4). 

Genus  C/ioiia,  Oniut. 

8ubcriti<liu   of    Itoriiig    hiibit,    e.xciiviHiiif; 
shells,  etc. 

It  appears  certain  thnt  the  S|x>nge  sometimes  outgrows  the 
shell  wliich  it  attacks  and  then  assumes  a  massi\e  fonn  (f.j^. 
Raphyrin  ^tiffitluii). 

Clioiia  cetala.  Grant. 

Cliona  ctlala.  Grant,  Edinburgh  New  Philosophical  Journal, 
I.,  78;  II.,  183,  pi.  2,  tig.  7. 

Haliehinidria  J  ctlata,  Jolinston,  British  Sponges,  p.  135. 


passages   \ 
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Hymeniacidon  celata^  Bowerbauk,  British  Spongiadse,  vol.  ii., 
p.  212,  vol  iiL,  plate,  xxxviii.,  figs.  5,  6. 

Cliona  celaia^  Carter,  A.M.N.H.,  December,  1886,  p.  458. 

I  give  only  some  of  the  more  important  references  to  the 
literature  of  this  common  species.  As  regards  the  identification 
of  the  Australian  with  the  European  form  I  rely  upon  Mr. 
Carter's  great  experience.  There  happens  to  be  only  one 
specimen  in  the  present  collection,  perforating  and  inhabiting 
a  dead  oyster  shell,  but  I  do  not  think  the  species  is  by  any 
means  uncommon  in  Port  Phillip.  The  sponge  may  be  readily 
recognised  by  its  perforating  habit  and  only  pin-head  spicules. 

B.N.  452  (s.  9,  17  f.;  "gallstone-yellow"). 

B.M.  sp.  16  C'Ciiona  celata.  Grant?"  [Westemport] ;  Reg. 
86-12-15135). 

FamUy   SPIRASTRELLIDiE. 

Main  skeleton  confused  or  reticulate.  Megascleres  usually 
tylostylote  or  stylote,  occasionally  becoming  oxeote.  Microscleres 
some  form  of  aster,  often  forming  a  dermal  crust. 

Genus  Spirastrella^  Schmidt. 

Microscleres  typically  spined  spirulte  (spirasters)  ranging  to 
double  asters  and  irregular  spherasters  and  spined  microxea. 

This  interesting  genus  appears  to  have  its  head-quarters  in 
Australian  waters  and  is  represented  in  the  collection  by  some 
very  remarkable  and  beautiful  species. 

Spirastreila  spinispirulifer^  Carter,  sp. 

Suberiies  spinispirulifer^  Carter,  A.M.N.H.,  May,  1879,  p.  345, 
pi.  xxviii.,  figs.  6,  7. 

Suberiies  spinispirulifer^  Carter,  A.M.N.H.,  December,  1886, 
p.  456. 

This  beautiful  species  may  be  easily  recognised  by  its  minute 
spiral  microsclere,  resembling  that  of  Trachycladus^  but  spined. 
The  external  form  is  massive,  solid  ;  the  surface  subglabrous  but 
may  be  warty;  the  texture  fairly  compact  and  the  colour  in 
spirit  pale  greyish-yellow. 

R.N.  622  (x,  19  f;   **  orange-ochr»ioeous  "). 

B.M.  sp.  10  {''SKbeHfes  spinispiruii/era,  C,"  Reg.  86-12-15-112). 
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Spiraitrdh  /apillosa,  Ridley  mid  Deiidy. 

1  Spiroilrtlla  aitichiirix,   CurWr,  pars,  A.M.N.H.,  February, 

18B6.  p.   lU. 

SpiraUrtUa  eiitiitalrix,  vnp,  porenta,  Curter,  A.M.N.H.,  Febru- 
Hry.  1886,  p.  lU). 

Spiraslrtlla papilhia,  Ridley  und  DeiiJy,  A.M.N.H.,  Deeemlwr, 
l«8fi.  p,  491. 

Spirastrtlia  papilhsa,  Ridley  and  Dcudy,  Chftlknger  Monnxo- 
nidn,  p.  232,  pi.  xli..  lig.  5;  pi.  xh-.,  ligs.  11-11^:. 

Sponge  tnafidvely  Inbosc,  compressed  oi'  siibaylindriuiU,  usiuilly 
v'itli  more  or  less  wnrty  but  nblierwise  sititiotli  mid  sultgliibro 
aarfnce.  Vents  variaijle  in  size,  nwy  1*8  Ifirge,  grouped 
pi'ominent  parta.  IVxture  tirm,  compact,  corky,  but  penetrated 
by  iiiftny  large  oscular  tubes.  Colour  in  npirit  usually  dark 
gray  througbout.  The  Burfiice  is  nimetimea  uiudi  itifeBt«d  by  a 
parasitic  Aclinozoon. 

Skehton,  \\\  the  deeper  parts  dense  and  confuswi,  composed 
of  abundant  int^ilacing  spicules,  aometiiuea  subfibroua  aud  sub- 
reticulate.  DerwHl  skeletoa  of  abundant  similar  but  am&llflr 
spicules,  radially  disposed,  sometimes  in  pretty  distinct  brushes. 

Megiuclerts,  in  the  main  skeleton  rathei  long  and  slender, 
straight  or  slightly  cuived,  with  inconspicuous  or  fairly  distinct, 
ovoid  or  rounded  bendh,  with  blunt  or  shup  apet ,  averaging 
about  0-46  by  0'0083  mm  In  the  deinml  skeleton  similar, 
tliougli  perhaps  with  pi oportionally  lar^et  lieails,  but  of  much 
Biiiallei*  sixe,  averaging  hny  0  J  by  0  004  mm 

MicroscUres,  spirnst^-rh  of  ordinaij  f.mii,  but  as  usual  very 
variable.  Mostly  rather  long  and  slender,  \(itb  three  or  four 
slight  Ijeiids,  abuiidnntly  spiiiose,  wiy  ab-mt  U  0">  by  0  012  mm., 
including  the  spitips ;  varying  t*)  suliglobistellatfl,  up  to  0'03 
mm.  in  diameter.  Scatteicd  throughout,  but  most  abundant  at 
the  surface. 

The  skeleton  arrangement  and  spiculation  agree  well  with  the 
specimen  of  SpiraHfella  euiutairn,  <ar  punata,  in  the  British 
Museum.  To  judge  fiom  B  M  d.  120,  Mi  Cartel  has  given  the 
length  of  the  megascleres  in  his  " Spirastrdla  cuiulatrix"  nearly 
twice  what  it  should  be.  Tn  spite  of  a  little  difference  in  the 
size  of  the  megascleres,  I  think  there  can  )>e  no  doubt  of  the 
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Victorian  specimens  being  specifically  identical  with  Spirastrella 
pupil losGy  obtained  by  the  Challenger  in  Port  Jackson.* 

R.N.  674  (s.  10);  896  (s.  10);  934  (x  A);  1051  (x  B).  The 
following  also  probably  belong  here,  but  tliey  are  mostly  mere 
pieces  and  do  not  show  the  vents;  300  (18  £.;  "dark  slate"); 
421  (x,  19  £.;  "olive");  486  (s.  10,  8  £.;  "olive-grey");  537  (x, 
19f.;  "gallstone-yellow");   620  (x,  19  f.;  "slate-grey");  1156  (x). 

B,M,  ?d.  120  {''Spirastrella  cunctatrix''  [south  coast  of  Aus- 
tralia], Reg.  86-12-15-250);  d.  125  {^'Spirastrella  cunctatrix,  var. 
porcata;'  Reg.  86-12-15-351). 

Spirastrella  papillosa,  var.  porosa^  nov. 

?  Spirastrella  cunctatrix^  Carter,  pars^  A.M.N.H.,  February, 
1886,  p.  113. 

This  variety  is  distinguished  from  the  preceding  by  the  sieve- 
like oscular  areas  replacing  the  distinct  separate  vents.  The 
colour  also  appears  to  be  lighter  than  is  usual  in  the  typical  form 
and  rather  brown  or  yellow  than  dark  grey.  I  can  detect  no 
difference  in  skeleton  arrangement  or  spiculation.  The  best 
specimen  is  the  upper  part  of  a  large,  erect,  compressed,  thickly 
lobose  sponge.  The  general  surface  is  beset  with  large  irregular 
conuli,  wide  apart  and  with  a  beautiful  pore-bearing  membrane 
stretched  between;  (these  strongly  developed  porous  inhalant 
areas  may  also  be  a  varietal  distinction).  The  upper  margin 
is  truncated,  giving  rise  to  a  broad,  slightly  depressed  area, 
perforated  by  innumerable  small  pores,  beneath  which  the  great 
vertical  oscular  tubes  terminate.     The  colour  in  spirit  is  grey. 

^.iV.  290  (18  f.;  "wax-yellow");  301  (18  f.;  "snuff-brown"); 
562  (x,  20  f.;  "raw  umber"). 

B.M,  ?  d.  120  ("Spirastrella  cunctatrix^'  Reg.  86-12-15-250). 

Spirastrella  robusta^  Carter,  sp. 

Spirastrella  cunctatrix^  var.  robusta^  Carter,  A.M.N.H.,  Feb- 
ruary, 1886,  p.  114. 

This  sponge  is  lobose,  compressed,  thick,  with  smooth  and  even 
surface  and  small  marginal  vents.  The  texture  is  firm,  compact 
and  leathery,  and  the  colour  in  spirit  pale  yellow.     The  megas- 


*  In  the  Challenger  Report  the  length  of  the  spiraster  Is  accidentally  given  as  O'.S 
instead  of  0*06  nun. 
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clei-es  are  tyloatyli,  measuring  about  0--i4  by  0-01  mm.  and  thfl 
niicroscleres  very  robust  spimsters  of  the  ordiiwiry  form,  by  no 
means  uonlined  to  the  aurfac'e  of  the  spuoge  but  densely  crowded 
throughout,  intenuingled  with  slendei*r  and  probnbly  young 
fornia  of  the  same.  The  spiraslei^  measure  about  0-044  hy 
0'033  mm.  (including  the  spiuBE)  wheu  fully  growu.  Tliis  apeoif? 
ii  certHinly  uearly  related  to  Suhuiidt'ti  S.  eune/alrix. 

Ji.N.  432  (x,  19  t.;  "cwiiniujn-ornngo  ");  f)92  (x,  1 9  f.;  "  poppy- 
red,  shading  to  buff  below  ");  107«  (x  A). 

B.M.  d.  121  C'SprhtrtUn  cumtatrix  v«.r,  rubusht"  Ueg.  6G-12- 
18-3S3). 

Spirastretla  fibrosa,  n.  sp. 

Spouge  sessile,  uiofisively  loboau  or  irregularly  rounded,  of 
tongue-shaped  with  nnrn>w  margin.  Surface  subghtbrc 
minutely  reticulate  in  pnrta,  almost  smooth  or  faiully  couulose, 
norlular  or  warty.  Venta  usually  small  but  prominent,  grouped 
on  ui:>per  part«,  sometimes  on  suall,  conical,  thiii-walled  projee- 
tioiiB.  There  may  be  a  distinct  coi-tex,  but  this  appears  to 
depend  upon  the  state  of  growth.  Texture  lirm,  compact  (but 
with  large  exhalitnt  canals),  corky,  i-esilient.  Colour  in  spirit 
pale  yellow  or  white. 

Skeleton.  The  main  skeleton  is  an  irregular  and  very  wide- 
meshed  reticulation  of  stout,  dense,  compact  spicular  fibre. 
The  timiu  lines  of  this  fibre  are  about  0-30  mm.  thick,  and  are 
but  spriringly  interconnected  by  secondary  lines  in  the  deeper 
parts  of  the  sponge.  As  it  approaches  the  surface,  however,  each 
main  fibre  gives  gives  off  numerous  slender  branches  at  different 
levels  and  these  subdivide  again  and  again  until  they  end  in 
brushes  of  radiating  spicules  whose  apices,  intermingled  with 
abundant  asters,  sometimes  from  a  definite  dermal  reticulation, 
ami  sometimes  merely  a  rather  scanty  armature  of  slightly 
projecting  points.  There  is  no  visible  spongin  and,  although  the 
megascleres  ai-e  mostly  collected  in  the  stout  multispicular  fibres 
of  the  main  skeleton,  yet  many  of  thein  are  irregularly  scattered 
in  the  intervening  gixiund-t issue. 

Megasderes.  Straight,  slender  styli,  evenly  rounded  or  very 
slightly  inflated  at  the  base  and  graihndly  and  sh-irply  pointed  at 
the  apex  ;  of  very  uniform  sliape  and  size,  measuring  about  0'33 
by  0007  mm. 
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MicroscUres,  Very  beautiful  double  asters  with  the  abundantly 
spiny  ends  separated  by  a  well-developed,  smooth,  cylindrical 
shaft.  The  ends  vary  from  subglobostellate  to  Latrunailia-^k.e^ 
with  two  whorls  of  spines,  the  terminal  whorl  being  smaller,  a 
condition  especially  distinct  in  the  smaller  and  slenderer  forms. 
The  larger  forms  measure  about  0*05  mm.  in  total  length,  the 
smooth  shaft  about  one-third  of  the  total  length  and  0*0083 
mm.  in  diameter,  and  the  heads  about  0*029  mm.  in  transverse 
diameter  including  the  spines.  The  smaller  forms  vary  a  good 
deal  in  their  proportions  but  are  relatively  slenderer  and  with 
longer  shafts.  The  microscleres  are  abundantly  scattered  both 
in  the  deeper  parts  of  the  sponge  and  in  the  dermal  membrane, 
but^they  do  not  form  a  continuous  dermal  crust. 

This  very  beautiful  and  well-marked  species  appears  to  be 
most  nearly  related  to  Carter's  Latrunculia  (Spirastrelld)  corticaiay 
said  to  come  from  the  Red  Sea,  both  in  the  arrangement  of  the 
skeleton  and  in  the  form  of  the  microscleres,  but  in  the  latter 
the  megascleres  are  oxeote.  It  is  at  once  distinguished  from 
Schmidt's  Subtrites  bistellatus  by  the  absence  of  distinct  heads  to 
the  megascleres,  and  the  well-developed,  smooth  shaft  of  the 
microscleres,  which  form  an  interesting  transition  to  the  unequal- 
ended  discasters  of  Latrunculia, 

R.N.  319  (18  f.;  "orange-yellow");  475  (x,  20  f.;  "heliotrope- 
purple,  fading  into  a  whitish  tint  below");  642  (x,  20  f.;  "orpi- 
meut-orange,  shading  to  buff  below  ");  1171;  1179. 

Spirastrella  areolata,  n.  sp. 

Sponge  sessile,  massively  lobose,  with  rounded  margin,  upon 
which  numerous  small  vents  are  scattered.  The  largest  specimen 
has  been  dried  and  now  measures  about  7^  inches  high,  8  inches 
long,  and  \\  inches  thick ;  it  thus  forms  a  large  mass  but  it 
appears  to  be  only  half  of  a  divided  specimen.  Surface  in  spirit 
subglabrous  but  more  or  less  areolated  or  at  least  warty.  In  the 
dry  specimen  the  areolation  is  extremely  distinct,  especially 
where  the  cortex  is  least  contracted,  the  surface  being  marked 
out  in  very  distinct  polygonal  areoliB  about  a  quarter  of  an  inch 
in  diameter,  separated  from  one  another  by  fine  but  sharp  raised 
boundaries,  and  each  area  with  a  slightly  roughened  raised  centre. 
On  the  "rounded  margin  of  the  sponge  many  of  the  vents  may  be 
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aeen  to  occupy  eai-h  ihe  centre  of  such  an  iivpola.  Wliere  th«  ] 
surface  is  much  cuDCrHi;te<l  the  polygoiml  ciutliiips  WtwerD 
Areolte  becaiue  mucli  less  distinct,  and  the  surfiu-e  may  * 
nppear  eiinply  warty.  The  itihi^lnnt  pores  appeur  to  be  luUMl«d  | 
ill  the  slight  elevations  which  occupy  the  centres  of  the  nmolw  I 
over  the  general  surface  ;  the  venU  occupy  the  apices  of  similar  i 
though  niore  pronounced  elevations  oit  the  margin  of  the  sponge  , 
»  condition  which  reminds  one  somewhat  of  the  arrangetueut  in  1 
some  species  of  LalruHtuiia. 

There  is  a  dense  cortex  1  uini.  thick  iir  tnore.     The  testure  in   J 
spirit  is  very  compact  and  corky,  but  slightly  compressible  * 
resilient,  and  with   large  exhaliuit  canalH.     A  little  very  atout,  i 
HiiasUmiosing    libr«  may  be    visible  to   the    naked   eye   in 
int«rior.     Colour  in  spirit  pule  dull  yellow  thruugbuut.     The  drjr  1 
Bpeciniuu  is  very  hard,  hiugli  nnd  incompressible,  luid  of  n  pnla 
"  sponge  brown  "  wilour. 

Skeleton.     The  main  skeleton  is  a  very  sparse  nnd   trregiilAr    i 
network    of    very  stout,  ill-defined    Ubres  or  tracts   of  deunely    ' 
agglomerated  niegnscleres.      The  very   wide  spacm  tntorvening 
between  those  tracia  are  rather  sparingly  occupied  by  loosely  uid 
irregularly  scattered  niegascleree.     The  cortical  skeleton  is  very  ' 
deuse,  the  deeper  part  consists  of  megasclerea  lying  toiifuseclly 
every  position,  in  the  more  superficial  part  the  megasclerea  are 
arranged  more  i>r  less  at  right  angles  to  the  surface.     Sometinies 
the  lines  of  demarcation  between  the  adjacent  areolae  appear  to 
be   continued    right   through    the    cortex,    as   shown    in    vertical 
section  by  the  peculiar  nrrHngement  of  the  megascleres,  which 
diverge  fmni  the  dividing  plane  like  hair  at  the  parting. 

Megascleres ;  slender,  slightly  curved  tytostyli,  with  well- 
developed  beads  indiited  at  )i  short  distance  from  the  base  as  in 
many  species  of  Su/triles ;  apex  varying  from  bluntly  rounded  to 
sharp-pointed;  size  about  04  by  0-006  mm.;  perhaps  a  trifle 
shorter  in  the  outer  part  of  the  corte.x,  while  in  the  deeper  parts 
numerous  long  slender  liair-like  forms,  with  relatively  large 
heads,  occur  amongst  the  ordinary  ones,  of  which  they  are 
probably  simply  young  individuals. 

Mkrosclerei  ;  of  tw{i  chief  forms,  both  doubtless  modifications 
of  the  spiraster ;  (a)  short,  straight,  rod-like,  thickly  covered 
with  small  spines  and  blunt  at  the  e.\tremities  ;  size  abtiut  0015 
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by  0*003  mm.  including  the  spines;  {d)  longer  and  slenderer 
spined  niicroxea,  slightly  curved  or  even  angulate,  measuring 
about  0*06  by  0*003  mm.  These  spicules  remind  one  forcibly  of 
those  of  Higginsia.  The  microscleres  are  abundantly  scattered 
both  in  the  deeper  tissues  and  in  the  dermal  membrane,  but  they 
are  so  small  that  they  form  no  conspicuous  part  of  the  skeleton. 
The  short  rod-like  forms  are  the  most  plentiful. 

R,N,  479  (x,  20  f.;  "orange-chrome");  1187;  also  dried 
specimen. 

Genus  Pronax^  Gray.* 

Sponge  of  boring  habit ;  megascleres  tylostylote,  microscleres 
asters  (spi  rasters). 

Pronax  carteri^   n.   sp. 

Vioa  johnstonii^  Carter,  A.M.N.H.,  December,  1886,  p.  458. 

The  sponge  described  by  Carter  is  certainly  quite  distinct  from 
Schmidt's  Vioa  johnsionii,  having  tylostylote  in  place  of  oxeote 
megascleres,  in  virtue  of  which  it  falls  under  Gray's  genus 
Pronax.  As  I  have  seen  no  specimen  I  must  content  myself 
with  referring  to  Carter's  original  description. 

ADDENDA. 

The  following  have,  owing  to  the  difficulty  of  determining 
their  true  position,  been  accidentally  omitted  from  their  proper 
places  in  the  first  two  instalments  of  this  catalogue. 

Genus  Rhaphisia, 
(Continued  from  Part  I.,  p.  257). 

Rhaphisia  pallida^  n.  sp. 

Sponge  massive,  sessile,  irregular.  Surface  uneven;  rugose, 
warty  or  conulose,  but  subglabrous.  Vents  inconspicuous, 
scattered  on  prominent  parts.  Texture  compact  but  compressible 
and  resilient,  soft.  Colour  in  spirit  pale  greyish-yellow  or  white. 
In  life,  usually  at  any  rate,  pale  grey. 

Skeleton  very  lax  and  rather  scanty ;  consisting  of  slender 
megascleres  loosely   scattered,   or  in    loose  whisps   which   run 

*  Proc  ZooL  Soc  Loud.,  1807,  p.  698. 
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mainly    towards    the   surface  and    end   in    the    itobuH.       Very-  j 
loosely  and  irregularly  reticulate  in  parts.     No  dermal  skeleton. 

Me^scleres;   long  and  alenJer,  UEually  more  or  lest  curved,)   i 
with  variable  ends ;    stroa^ylote,  oseote  or  siylote.     SizA  i 
variable,  cojainonly  about  0'45  by  0*0055  mm. 

Mkroicleres ;  nutuprouB  long,  hair-like  rhapliidee;  scattered 
and  in  loose  bundles  of  very  variable  length  ;  sometimes  about 
0'2  mm.  long,  but  often  more  or  lesH. 

j?.A'.  314(18  f.;  "very  light  Kroy-buff');  6dl  (x.  19  f.;  "amoke- 
grey");  737  (x  B;  "pale  grey-slate");  879  (s.  9);  982  (s.  1). 
Jfi27(x,  20f;    "buff-pink");   HOIS  {x  B). 

(ienuB  Stylotrichophnra. 
Stylotrickophnra   rubra,    Dendy. 
iContinued  from  Part  I.,  p.  300). 
The  following  also  belong  to  this  species  : 
^.^V:  510  (x,  20  f,;  "coral-red");  561  (x,  201;  "poppy-red"); 
1043. 


Genus  PsfudocJalkri. 


■   gen. 


Skeleton  reticulate,  the  fibres  composed  of  smooth  s 
cemented  together  by  spongin ;  with  immense  numbers  of  short 
spined  styli  scattered  through  the  soft  tissues  and  forming  a 
dermal  crust,  but  none  truly  echiiiating  the  tihre  although  often 
lying  alongside  it.     No  microseleres. 

This  genus  is  proposed  for  the  reception  of  Carter's  Halichon- 
dria  eompressa,  regarded  by  its  describer  as  "  inarla  sedis."  I 
was  at  first  misled  by  the  remarkable  small,  curved  spined  styli, 
and  their  irregularly  scattered  arrangement  into  supposing  that 
the  speciejt  might  be  nearly  relateil  to  Higgtmia,  and  therefore 
omitted  it  from  the  Ectyoniim,  amongst  which  1  have  now  little 
doubt  that  it  should  take  its  place  as  au  aberrant  form,  inter- 
mediate in  some  respects  between  Clathria  and  Plumohali- 
chondria. 

The  species  might,  according  to  definition,  be  included  in 
Topseat's  genus  Yvesia*  but  that  appears  to  me  to  be  a  somewhat 
heterogeneous  aeeembiage  which  will  certainly  have  to  be  recon- 


•  Cuupagnea  icientUqueg  du  Prince  d«  Honu 
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sidered.  Meanwhile  as  Yvesm  is  said  to  have  normally  diactinal 
smooth  megascleres  (though  Topsent  mentions  two  exceptions) 
we  may  at  any  rate  keep  the  present  species  apart. 

Pseudoclathria  compressor  Carter  sp. 

Halichondtid  compresia^  Carter,  A.M.N.H.,  December,  1886, 
p.  450. 

This  is  a  very  remarkable  and  easily  recognised  species, 
evidently  by  no  means  uncommon  in  the  neighbourhood  of  Port 
Phillip  Heads.  The  compressed,  but  thick,  flabellate  form,  with 
broad,  vent-bearing  margin,  is  very  characteristic.  The  rather 
slender  fibres,  composed  of  smooth,  straight,  slender  styli  held 
together  by  spongin,  run  chiefly  towards  the  surface,  the 
secondary  connecting  lines  being  feebly  developed.  Mr.  Carter 
speaks  of  the  smooth  styli  as  being  curved,  but  this  must  be  a 
mistake,  for  even  in  his  type  specimen  they  are  characteristically 
straight.  The  short,  curved,  very  richly  spined  styli,  abundantly 
scattered  throughout  the  sponge,  and  forming  a  dense  dermal 
crust,  are  also  very  characteristic 

R.N,  371  (18  f.;  "orange-red");  541  (x,  19  f.;  "vermilion"); 
543  (x,  19  f.;  « satum-red ") ;  590  (x,  19  f.;  "orange-chrome"); 
632  (x,  19  f.;  " orpiment-orange  below  deep  chrome");  1041 
(xB). 

B,M.  sp.  28  {''Halichondria  compressa,  C.  Type;"  Reg.  86-12- 
15-9). 
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Art.  XVI.— 0"   the  Si-rrlm  uf  the  AU-nlieit 
Hy    L.    Hlimmel. 

(Communicatod  by  E.  L.  J,  EUovy,  C.M.U.,  F.R.S.) 
[Bead  ISth  November.  IS96]. 

In  the  pupr  I  venture  to  Uy  before  the  Rojal  SociMy  of 
Victoria,  I  havp  iitlcmptBtl  to  determine  the  valuex  of  llie  w»i 
lengths  of  the  spectrum  lines  of  the  alkalies,  aa  formed  into 
series  by  Kaiser  and  Kunge,  by  Lueaos  of  h  new  fonnaln. 
this  formula  I  have  given  the  shape  X"  3^.v+ "i— ,  A  meaning 
the  wave  length,  n  u  whole  nuuilter,  commencing  with  3,  nod 
X,  y,  z  3  couBtanta.  It  requires  three  equations  to  determine 
these  constants.  SuppoBiiig  three  memberB  of  a  aeriea,  vit, 
a,  i,  c,  arc  known  to  furui  the  Beries  3,  4,  5,  then  we  get  tba 
thre*-  e(|uiitioDs; 
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Different  combinations  of  numerals  will  of  course  require 
different  values  for  a  solution,  but  these  are  easily  determined  by 
deducting  their  square  numbers  and  multiplying  the  differences 
respectively. 

I  shall  refer  to  the  three  constants  by  calling  x  the  root, 
because  it  is  identical  in  value  to  Balmer's  constant;  y  the  ampli- 
tude, because  its  square  root  gives  the  final  number  of  the  series; 
and  z  the  excentricity,  as  it  determines  the  shape  of  the  curve. 

To  ascertain  the  numerals  of  a  series  generally  requires 
repeated  trials.  If  z  turns  out  negative,  of  course  the  numerals 
are  wrongly  chosen,  but  even  in  the  case  of  its  acquiring  a 
positive  value,  the  final  test  applied  consists  in  working  out 
the  values  and  to  select  the  numerals,  that  accord  best  with  the 
experimental  values.  I  have  thus  been  forced  to  change  the 
numerals,  as  given  by  Kaiser  and  Runge,  in  many  instances. 

A  second  difficulty  is  offered  by  the  degree  of  exactness  of  the 
experimental  values.  The  latter  have  been  supplied  by  Kaiser 
and  Runge,  Liveing  and  Dewar,  Lecoq  de  Boisbeaudran  and 
Snow,  and  they  do  not  always  accord  well.  But  even  the  values 
of  one  observer  may  greatly  differ  in  exactness  and  may  cause 
considerable  discrepancies,  which  will  show  themselves  most 
markedly  in  the  red  and  ultrared  rays. 

Only  a  few  lines  do  not  seem  to  fit  into  any  series.  These 
lines  are  all  of  a  slight  intensity,  they  differ  sometimes  in  aspect 
from  the  other  lines  or  are  omitted  by  other  observers.  I  there- 
fore conclude  them  to  be  due  to  impurities. 

Several  series  of  the  same  metal  may  be  united  either  by  the 
same  root  or  the  same  excentricity  or  by  both  combined.  In 
the  Table  of  Wave  Lengths  I  have  bracketed  those  values. 

The  spectrum  lines  of  each  alkali  metal  seem  to  form  two 
groups,  divided  by  a  large  gap  or  interval,  and  appear  to  form 
two  octaves,  differentiated  by  their  amplitudes  especially.  These 
gaps  proceed  towards  the  red  with  increasing  atomic  weight. 

During  the  progress  of  my  work  I  have  been  assisted  by  Mr. 
R.  L.  .7.  Ellery,  late  Director  of  the  Melbourne  Observatory, 
who  aided  me  in  solving  difficult  algebraical  questions,  and 
by  Mr.  W.  Sutherland,  the  author  of  important  works  on 
molecular  physics.  To  these  gentlemen  I  hereby  offer  my 
grateful  acknowledgment. 
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Lilhium.     The  three  equations,  expressing  the  3  serlea,  are  : 

,    ,..-       1S021 

=•  ™'^-^-^- 

'■  =^»-^'nS§r5-*- 

The  line  3838  does  not  agree  closely. 

but  fita  exactly  into   « 

Balmar  formula,   viz.,  A.-  =  3731x-5^ 

the  head-line  of  which 

ia  6708.     The  series,  however,  is  not  coiitmuouB. 

Sodium  is  represented  by  6  equations, 

■\z.: 

1,  4073-5+   fl^^.X- 

'■  "«   -;^o  =  ^- 

•^ 

»• «»"  -^.-^S-r^- 

M 

*-««^-'%.-1"3r^- 

M 

"■ ''''-' *;Ms-r>-- 

^^ 

6.  2416-7 +  - 


5935      _ .„ 

The   two   lines   5676    nnd   5670  are  omitted 
belonging  to  a  foreign  metai,  perhaps  Titanium 
Potassium  likewise  furnishes  6  equations  : 


n"-1023 

2 

4562 

18742     _ 
fl'- 1-032 

3. 

4578 

18170 
n'- 1-153 

4. 

4566 

18062 

2860 

8151 

«"-2133 

6. 

2860 

8133 
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226\ 
215/ 

7699? 
76661 

14162) 
13876r 

14750 
13180 

7662) 
7401 

8450? 

26317\ 
24923/ 

8341  \ 
7945/ 

8330 

047\ 
044/ 

4047 

4044 

7729 
7602) 

7950 
7811 

4215) 
4202) 

4216 
4202 

9099\ 
8743/ 

9000 
8820 

4693\ 
4555/ 

4693 
4566 

447 1 
446) 

3447 
3446 

6299) 
6207  f 

6299 
6207 

3692) 
3587) 

3692 
3587 

6974\ 
6724/ 

6974 
6724 

3889\ 
3877/ 

3889 
3877 

217( 
215) 

3218 
3217 

5725) 
5647/ 

5724 
5648 

3351  \ 
3349/ 

3351 
3349 

6214\ 
6010/ 

6213 
6011 

3617\ 
3612/ 

3617 
3612 

1011 
100  f 

3102 
3102 

5433\ 
5362/ 

6432 
6363 

5843\ 
5663/ 

6845 
6664 

034) 
033] 

3535 

5263\ 
5196/ 

6260 
5195 

5637  \ 
5468/ 

6636 
6466 

992) 
991  { 

2992 

5155) 
5091/ 

6162 
6086 

5606) 
5346 ) 

5502 
5346 

963 

2963 

5082  \ 
5020/ 

5086 
5022 

6419) 
5262) 

6411 
6268 

943 

2943 

5357J 

5313| 
>»  J 

6346? 
6311 

>lamns  1,  2,  3,  4,  8,  6.  6  the  calculated  values. 
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The  head-lines  of  5  and  6  differ  greatly  from  the  experimental 
values.     The  equations 

7822 


6.  2865  + 


««- 2-382 


6.  2865+-I?^^«X" 
«*- 2-371 

would  put  them  and  the  other  lines  into  perfect  accord,  excepting 
the  two  pairs  <  oaac^  and  <  o«>i7    which  would    be   reduced  to 

I  S4^9  ^^^  )  3*^10      P€i*haps  an  error  has  been  committed. 

Rubidium.  Three  of  the  lines,  viz.,  6160,  6071  and  5654  are 
not  included  in  niy  equations.  The  first  of  the  three  lines  looks 
suspiciously  like  the  Sodium  line  6161,  and  the  other  two  lines 
may  be  due  to  Iron  or  Titanium.     The  four  equations  are  : 

1.  4815    +_li^^=X« 

«« - 1  -735 

2.  4759-5+     206^     .„ 

«*- 1-735 

3.  2981     +— ^15?— =X» 

«*- 2-155 

*•  -^^^     ^  ft* -2-093^ 
Caesium,     Only  one  line,  viz.,  5579  has  not  been  included  in 
the  four  equations  which  are : 

1    5104+   2i607^_x- 
3.  3199+    ^^^^ 


ft* -2-14 


4.  3199  +  .^=X« 

In  conclusion  I  may  say,  that  the  above  formulas  do  not 
pretend  to  be  final,  but  to  draw  the  attention  of  physicists  to  a 
novel  way  of  ascertaining  the  members  of  the  series  of  other 
spectra  and  to  determine,  which  lines  are  essential  and  which  are 
due  to  foreign  bodies. 


Art.    XVIJ.— 'J(i    tl„-    VarUill-uK    hi    ihr   ;^fh>al   AVn.rs 
o/  Ni/la  iiui-m. 

By  Mtss  Gboiigwa  Swkrt,  B-8c. 

(Coiiituimiatted  bj  Profeesor  Boldirin  Spenoor). 
[Hciul  I3th  NoTember.  18Q8.] 

During  thi?  yenra  1893  iind  ISSS  there  upppared  two  pnpers  by 
Dr,  Heminnn  Adolphi,  on  the  Vamtioua  of  the  Spinal  Nerves 
of  three  of  the  European  Anura,  Bh/o  variabilis,  Feiohates 
/nscus,  and  Jiatia  eicaieiiia.  Comparntively  littlti  Iraing  known  of 
the  mora  minute  details  in  the  murpholo^y  of  the  Australian 
Auipliibiii,  it  WHS  the  wish  of  Proff'saor  8|>{incc<r  that  I  sttouM 
undertHke  a  similar  work  in  connection  with  some  of  our 
Austi-nlitiii  forms.  Accordingly,  in  April  of  this  year,  t 
commenced  my  observations  on  the  nerves  of  ffyln  aurea,  the 
coiiitnon  green  frog  of  Victoria,  in  the  Biological  Ldiboralory  at 
the  Melbourne  University,  and  my  thanks  are  due  to  Professor 
Spencer  for  hia  kiniJly  help  and  advice  given  during  the  progress 
of  this  work. 

On  each  side  of  the  spiual  column  there  :ire  given  off  generally, 
ten  nerves,  as  in  tlie  Eunipean  tonus,  Raiia  esfuieiUa,*  and  Bufo 
Z'ariii/'ilisA  The  first  nine  puirs,  as  usual  pass  through  the 
intervertebral  foramina,  .'tiid  the  tenth  pair  tliruugh  the  canalis 
coccygeua  in  the  urostyle.  l>C('asionally  in  Ify/a  iiurea  iliere  is 
found  an  eleventh  iiei-ve  on  each  side,  which,  like  tlie  tenth  to 
which  it  is  posterior,  passes  out  by  a  foramen  in  the  ui-ostyle. 

As  in  the  Anui'a  generally,  thei-e  is  no  represeutiitive  of  the 
lirst  spinal  nerve  or  siib-iH:cipital,  shown  by  Furbringer  to  be 
present  in  the  Urodeles,  where  it  ]Hisses  out  between  the  skull 
and  first  vertebra ;  and  in  Pipa  dorsigera,  among  the  Anura, 
there  piercing  the  lirst  vertebra. 

Nerve  II.,  the  Hypoglossal,  is  somewhat  tliin,  and  passes  out 
between  vertebrte  I.  and    II.      It  then  runs  in  n  straight  line 
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toward  the  side  of  the  body  for  some  distance,  and  turning 
sharply,  often  at  an  angle  of  almost  ninety  degrees,  runs 
forwards  to  supply  the  muscles  of  the  tongue.  In  a  very  few 
cases  I  observed  that  the  hypoglossal  divided  into  two  parts 
which  united  again  a  little  farther  on,  leaving  a  space  through 
which  the  carotid  artery  passed  towards  the  head.  Between  the 
hypoglossal  and  pneumogastric  nerves  there  passed  in  one  or 
two  instances  a  twig  of  communication  which,  however,  was  very 
tine.  Haslam  mentions  a  similar  connection  as  having  been 
described  by  Hoffmann  for  Ranay*  though  he  himself  has  not 
noticed  it.  The  relations  of  II.  with  the  brachial  plexus  are 
varied.  Most  frequently  II.  has  no  connection  with  the 
brachial  plexus  as  stated  by  Adolphi  for  Bufo  variabilis.  Some- 
times a  branch  passes  from  II.  to  join  either  III.  itself,  or  else 
the  coraco-clavicular  branch  of  III.  (cf.  Rana  esculenta,  as  stated 
by  Weidersheim,  Furbringer,  and  Hoffmann),  t  In  a  few  instances 
in  Hy/a  aurea,  we  find  that  II.  is  fused  with  III.,  and  where 
this  is  the  case,  a  nerve  corresponding  in  destination  to  II.,  and 
composed  also  chiefly  of  II.  fibres,  leaves  III.  to  run  forwards  at 
the  same  position  as  that  in  which  II.  ordinarily  turns  forwards. 
In  one  specimen,  II.,  divided  into  two  equal  parts  at  its  exit 
from  the  intervertebral  foramen,  the  anterior  half  passing  out 
freely,  while  the  posterior  half  fused  with  III.  as  above, 
leaving  it  again  to  join  the  anterior  part  as  it  turned  forwards. 
According  to  Ecker^  this  fusion  is  not  uncommon  in  Rana. 

III.  is  the  largest  of  all  the  spinal  nerves.  It  passes  outwards 
from  its  origin  between  vertebrae  II.  and  III.,  and  forms  the 
large  Brachial  nerve,  which  supplies  the  muscles  and  skin  of  the 
arm.  While  in  the  trunk,  it  gives  off  a  branch  of  considerable 
size,  forming  the  Coraca-c/avicularis  nerve,  which  supplies  the 
Deltoideus,  Stemo-radialis,  Transverso-scapuiaris,  and  Obliquus 
abdominis  internus  muscles.  As  stated  above,  a  branch  from  II. 
sometimes  joins  III.  or  the  coraco-clavicular.  Very  rarely  I 
found  the  coraco-clavicular  nerve  originating  from  II.,  with  only 
a  small  twig  from  III.  Where  II.  fused  with  III.  entirely,  the 
coraco-clavicular  is  given  off  at  the  same  place  as  11.  passes  away, 

•  Ecker :  loc  eit.,  p.  183. 

t  Ecker:  loe.  eit.^  p.  188,  also  Adolphi,  loc.  cit.,  1898,  p.  316. 

;  Ecker:  fo«.  cie.,  p.  187. 
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and  there  may  bo  a.  branch  of  coinmmiciation  between  II.  and 
Iho  corac(H:liLX*ictilar  aft«r  they  have  left  III.  tienemlly  alai), 
a  branch  piloses  between.  HI.  and  IV.,  most  frequently  rum 
from  III.  to  IV.  ^metimes  also  IV.  is  found  fused  with  111. 
at  one  point,  or  rarely,  for  some  distance.  Beyond  its  connection 
with  II.  or  IV.,  where  suoh  exists,  tlio  brachial  nerve  sends  from 
\Xa  posterior  side  a  large  branch  to  the  Lalissimui  dorsi  muscle, 
with  II  twig  to  the  Jtifraipinatus  muscle.  Then  u  nerve  paases 
otf  supplying  the  skin  of  the  oxilU  nod  dorsal  surface  of  the 
upper  iirm.  A  short  distance  fui'ther  a  large  branch  runs  oft'  tu 
thu  pectoral  muscles,  while  on  its  anterior  face,  the  bnwhial 
nerve  sends  off  branches  to  the  Dtlloideus  muscle.  Just  boyond 
the  ongia  of  these  nerves,  and  as  the  brachial  enters  like  Arm, 
or  sometimes  somewhat  before,  it  divides,  forming  the  radi&Ux 
and  utnaris  nerves. 

The  branches  supplied  by  these  two  nerves  are  as  folIuwB : — 
The  ulnar  nerve  po&ses  along  the  upper  arm,  merely  giving  olT 
one  or  two  small  branches  tu  the  skin  of  tlie  inner  surface.  Juitt 
above  the  elbow  it  gives  off  a  large  branch,  the  Cutaneas  an/i- 
(irttehii  inferior  {dorsalis),  which  supplies  chiefly  the  skin  of  the 
dorsal  surface  of  the  hand.  The  Uinarii  continues  its  course  into 
the  foreiirni  imd  there  gives  off  the  Culaneus  aatibrachii  supt 
nerve,  passing  to  the  skin  of  the  inner  side  of  the  forearm. 
Much  lower  down,  the  Ulnnris  divides  into  two — the  smaller 
branch — Vlnaris  w«i/w/(>— supplies  some  of  the  flexor  muscles 
and  digit  V.:  while  the  larger — Ulnaris  lateralis — supplies 
the  adjacent  sides  of  the  digits  II.,  III.,  IV.,  and  V.;  sending 
also  a  branch  to  the  flexor  muscles  of  the  palm. 

The  i-adial  nerve  soon  utter  its  origin  from  the  brachial  gives 
oflF  twigs  to  the  Deltoideus  and  Subscapnlitr  muscles.  Immedi- 
ately below  this  is  the  Ramus  culaneus  superior  which  supplies 
the  skin  of  the  outer  surface  of  the  upper  arm.  Three  twigs  ore 
then  given  off  to  the  Triceps  muscle,  two  of  these  being  close 
to  the  Ramus  atlantus  superior  tlie  other  arising  much  lower. 
When  it  reaches  thefoieaim  the  Kadi  il  neneditides  into  the 
Ramus  radiahs  medtalis — which  supplied  some  of  the  extensor 
muscles  of  the  hind  the  skin  and  ends  in  digit  V — and  the 
Ramus  radiahs  lateralis  which  supplies  other  of  the  extensor 
muscles — and  also  by  bifurcating  blanches  ud|acent  sides  of  the 
digits  TI.,  III.,  IV.  and  V. 
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Nerve  IV.  passes  outwards  from  its  foramen  between  vertebrae 

III.  and  IV.,  and  runs  near,  and  almost  parallel  to  III.,  with 
which,  as  before  mentioned,  it  has  a  communicating  branch,  or 
with  which  it  may  sometimes  fuse  for  a  longer  or  shorter  distance. 

IV.  is  a  thin  nerve,  never  even  approximating  III.  in  size,  as 
contrasted  with  Bu/o  van'adih's  in  which  IV.  is  stated  by 
Adolphi*  to  be  sometimes  the  thickest  in  the  body.  It  gives  off 
branches  to  the  Transifersa-scapularis  major^  very  rarely  one  to 
the  coraco-clavicular,  and  always,  a  branch  which  runs  through 
the  Obliquus  abdominis  intemus  to  the  Rutus  abdominis  muscle 
where  it  branches,  and  finally  ends  in  the  skin,  being  known  as 
the  Thoradcus  inferior  nerve. 

Nerves  Y.  to  VIL  are  thin.  They  pass  out  obliquely  back- 
wards and  outwards,  and  then  downwards,  on  the  ventral  surface 
of  the  Intertransversarius  muscle,  and  piercing  the  Obliquus 
intemus  divide  forming  the  Ramus  muscuiarisy  and  Ramus 
cutaneus  abdominaiiSy  supplying  therefore  the  muscles  and  skin 
of  the  body  wall.  I  have  seen  no  trace  of  communication 
between  Y.  and  the  brachial  plexus,  such  as  Adolphi  has 
observed  in  Felobates  Juscus,\  But  in  one  case,  there  was  on 
both  sides  of  the  body  a  well-defined  branch  passing  from  YII. 
to  join  YII  I.  above  the  origin  of  the  ileo-hypogastric  nerve. 

Nerves  YIII.  to  XI.  form  the  sacral  plexus.  They  pass  out 
from  the  vertebral  column  and  run  backwards  parallel  with  the 
urostyle  into  the  pelvis,  giving  rise  to  the  ileo-hypogastric,  crural, 
and  sciatic  nerves,  besides  branches  to  the  alimentary  canal, 
oviduct  and  bladder.  Nerve  YIII.  is  generally  somewhat  thin, 
and  in  the  great  majority  of  cases  forms  the  Ileo-hypogastricus 
nerve  without  any  assistance  from  IX.,  though  in  a  few 
instances  fibres  of  IX  enter  YIII.  above  the  origin  of  the 
ileo-hpyogastric,  and  in  one  case,  two  ileo-hypogastrics  were 
present,  one  composed  of  YIIL  fibres  only,  the  other  of  IX. 
fibres  only,  both  having  the  same  destination.  In  each  case 
where  IX.  enters  into  the  composition  of  the  ileo-hypogastric, 
YIII.  is  somewhat  thinner  than  usual,  but  YIII.  is  also  thinner 
when  IX  has  no  connection  whatever  with  the  ileo-hypogastric. 
This  nerve  divides  as  in  Rana  into  two  branches,  the  Ramus 

•  Moiph.  J«hr.  xxiL,  1886,  p.  451.  f  Uk.  Ht,  xxH,  1806,  pi  451. 
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cuttintHS  abdominnlis,  which  pif!rc(*s  the  Ol'liquus  internm  muscle 
on  il8  wAy  U)  the  skin,  nnd  the  Ratnus  muscularis,  supplying  tho 
alxlominKl  muscles.  The  re^t  of  thr>  VMI.  fibres  pass  backward 
t<i  Join  the  BKoriil  plexus.  Nerves  IX,  and  X.  are  Illicit,  IX, 
iKiing  generally  the  thicker  ni  the  two.  The  cniral  nerve 
{{nnerftlly  oonsista  nf  fibres  from  VIII.  nnd  IX.  in  almost  equnl 
proportions,  and  nmy  contain  fibres  from  X.  nr  not,  accordiiis  as 
X.  .joins  IX.  above  or  lielow  tbe  origin  of  the  Cruralis. 
Ocfnsionally  the  cruml  nerve  may  ooiisist  chiefly  of  IX.  fibre* 
with  a  very  sinnll  branch  from  VITT.,  or  more  sehlom  of  chiefly 
VIII.  fibres  with  vnry  few  from  IX.  Vpry  rarely,  tho  crural 
nerve  may  be  composed  of  I-V.  Hbres  only,  the  whole  of  VIII, 
then  forming  the  iteo-hypogMtrie,  or  more  often,  the  crwrtUs 
[^insists  of  VIII.  Hbi-es  only,  in  which  c««e  VIII.  tienils  down  hJbo 
n,  branch  to  enter  the  sciatic  nerve.  As  in  Rann,  the  cruml  norve 
runs  ont  to  the  thigh  and  thnre  lies  uprin  tho  J/ia-pmas  musolo 
in  nn  angle  iietwenn  the  Adductor  mogiius,  and  tho  Rectus  femi'rls 
(inlicus.  By  far  its  larRor  branch,  the  Ramus  cutaMlus  fimorit 
auppliee  the  tikiti  while  other  branohea  supply  the  Adduttortt 
hngut  nnri  breuis,  Ilie-psoas,  fas/ui  inttrHus,  and  soinetiniM  tho 
Rectus femnm  nnlkut  and  pectmem.  From  the  fn^ion  of  TX.  an<J 
X.  arises  the  sciatic  nerve,  which  supplies  all  those  parts  of  the 
Ihjj  to  which  the  criiralis  does  not  send  branches.  It  nmy  or  may 
not  contain  anv  fibres  from  VIII.  according  to  the  manner  in 
which  VIII.  is  connected  wiih  the  sacral  ]>lexus,  i.t-,  whether  it 
Joins  IX.  above  the  ori-in  ..f  the  crural  from  TX.,  or  Joins  the 
crural  itself. 

The  sciatic  nerve  most  frer|uently 
ijuantities  of  IX.  and  X  alone,  thoufrli 
into  ils  composition  and  rather  less  ft 
very  rarely  indeed  X.  forms  the  bulk 
iils^  contains  very  few  IX,  fil)res  ;  or 
whicli  case  X.  is  a  thin  nerve,  aLid 
present.      Tbe  sciatic  nerve  runs  back" 


I 


t    equal 


consists  of  almo! 
often  VIII.  fibr. 
.'.picntly  XI.  fibres,  while 
if  the  .sciatic,  which  then 
t  may  be  chiefly  IX..  in 
VIII,  fibres  are  always 
iirds  and  enters  the  thigh 


having  almost  the  same  relations  as  in  Raiui.  While  still  in  the 
body  it  gives  off  a  branch — Ramus  ciitaneiis  femnris  posterior^- 
which  supplies  tlie  skin  of  the  ventral  and  inner  sides  of  the 
thigh ;  and  also  sends  a  twig  to  tho  Rectus  iiilernus  minor.  In 
its  course  down  the  thigh,  the  sciatic  gives  olT  several  branches 
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to  the  Semimembranosus,  to  botli  heads  of  the  Semiiendinosus, 
and  to  its  posterior  portion,  to  the  inner  surface  and  body  of  the 
Adductor  magnus,  to  the  Biceps,  and  to  the  Rectus  internus  major. 
Beneath  the  Biceps  the  sciatic  divides,  forming  the  Tibialis  and 
Peroneus.  The  former  passes  down  the  leg  to  the  foot,  giving  off 
nerves  supplying  the  skin,  the  Gastrocnemius,  the  Tibialis  posticus^ 
the  flexors  of  the  fingers,  the  Abductor  haliucis,  and  lower  down 
divides  into  two  nerves,  the  one  supplying  the  ventral  surface  of 
the  digits,  and  the  other  the  deep  or  under-surface  of  the  muscles 
of  the  sole.  The  second  division  of  the  sciatic,  the  peroneal, 
gives  off  immediately  after  its  origin,  nerves  to  the  skin.  It  then 
divides  into  two — one  half  lies  between  the  surrounding  muscles 
and  gives  off  branches  to  the  Tibialis  anticus,  Peroneus,  and 
Flexores  tarsi  anterior  9kvA  posterior.  The  other  half  runs  straight 
through  the  substance  of  the  Extensor  cruris  brevis,  to  which  it 
gives  off  a  small  branch,  and  continues  down  to  the  ankle,  where 
it  joins  the  other  half,  close  to  the  bone,  and  below  the  Flexor 
tarsi  posterior.  Just  before  it  unites,  however,  a  branch  is  given 
off  running  to  the  skin  and  extensors  of  digits  IV.  and  V., 
while  the  large  nerve,  formed  by  the  junction,  runs  down  to 
supply  the  extensors  of  digits  I.,  II.  and  III.,  and  the  skin  of  the 
toes.  This  peculiar  branching  and  junction  of  the  peroneal  nerve 
would  appear  to  be  the  same  as  that  described  by  Ecker  for 
Rana* — where  the  Peroneus  medialis  joins  the  Peroneus  lateralis, 
forming  a  common  stem,  the  peroneus  communis  inferior. 

The  Xlth.  nerve  is  a  thin  nerve,  and  may  have  a  direct  or  an 
indirect  connection  with  the  sacral  plexus.  In  the  former  case, 
in  which  XI.  always  take  some  part  in  the  formation  of  the 
sciatic  nerve,  the  whole  nerve  may  enter  X.,  or  it  may  join  X. 
by  two  or  more  of  its  own  branches,  either  passing  entirely  into 

X.  in  this  way,  or  sending  down  a  branch  which  has  au  indirect 
communication  with  X.  This  latter  means  of  connection  is  by 
far  the  most  frequent,  and  is  seen  in  instances  where  branches  of 

XI.  join  branches  of  X.  or  of  the  sciatic,  often  forming  a  net- 
work. 

Nerve  XII.,  which  Adolphi  mentions  as  occurnng  in  one  per 
cent,  cases  in  Bufo  variabilis,  and  very  rarely  in  Pelobates  fuscus, 

*  Ecker:  foe  dt.^  p.  196. 
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I  have  found  present  in  3-3  per  cent  cases  in  Jfy/a  attrea, 
in  «Hc)i  of  which  it  either  joins  XI.  directly  or  joins  the  network 
formed  by  the  hmnchea  of  X.  and  XI.  ThU  plexus  BuppUes 
V)miichciii  to  the  CMcygeiti  and  Levalar  am  muscles,  and  to  the 
bladder,  cloa^H,  and  oviduct ;  while,  in  addition,  the  last  three 
seem  Gometimes  to  have  uerve  fibres  from  XT.  only. 

The  thickness  of  a  nerve  ia  au  essEiitinl  element  in  deciding 
which  is  its  mure  primitive,  and  which  its  more  advanced, 
condition.  I  have  therefore  drawn  up  a  aeriea  of  tables  com- 
parable to  those  made  )iy  Adolphi  for  Bu/o  variabilis  end  Pelo- 
batts  fiiitas. 

As  a.  basis  for  the  valuRtion,  I  have  tnken  (I)  the  most 
frequently  occurring  thickness  of  uerve  VI.,  the  uentrnl  ner\'e  of 
thuae  three  which  do  not  send  any  fibres  to  the  limbs,  as  thickDens 
4.  As  in  Bufo  variabilis,  nerves  V.,  VI.,  and  VII.  have  ;;enemlly 
very  nearly  the  snine  thickness,  and  us  a  rule  in  animals  of 
nppmxiinatcly  equal  size,  these  three  nerves  have  also  about  the 
Kume  thickaesses.  VII.  is  generally  the  same  thickness  as  V.  and 
VI.  sometimes  slightly  thinker  or  thinner.  In  the  one  case  in 
which  I  found  any  connection  between  it  anil  the  sacral  plexua, 
VTT.  had  one  of  the  smaller  thicknesses  noted  for  that  nerve. 
(2)  The  most  froquonlly  uccuninj;  thi^ki.iss  <A  n«r*e  IX.,  in  the 
sacral  plexus,  is  represented  as  thickness  9.  The  figures  0  to  19 
show,  of  course,  only  the  relative  thickness  of  the  nerves,  though 
in  such  a  manner  that  for  each  increase  in  the  absolute  thickness 
of  -1  millimetre,  there  is  an  increjise  of  1  in  the  relative  thickness; 
(.g.,  thickness  \  corresponds  to  -3  millimetres,  thickness  5  to  -4 

So  that  this  may  be  clearer  I  have  drawn  a  curve  showing 
the  exact  value  of  the  separate  thicknesses  0  to  19.  Along  the 
horizontal  line  are  placed  the  numbers  of  the  i-elative  thicknesses 
consecutively,  while  the  vertical  represents  the  actual  value  of 
those  separate  thicknesses,  increased  some  twenty  times. 
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fit.  A 

So  far  as  I  am  able  to  judge  from  the  data  given  by  Adolphi, 
the  numbers  thus  arrived  at  should  be  quite  comparable  with  his. 

I  have  examined  1 25  specimens  of  /fy/a  aurea,  and  instead  of 
regarding,  as  Adolphi  hns  done,  each  specimen  as  yielding  two 
separate  observations,  one  for  each  side,  I  have  considered  it  as 
one  observatioji,  or  where  the  two  sides  differ  from  one  another 
as  two  half  observations.  This  does  not  interfere  with  the 
comparison  of  the  two  sets  of  tables,  as  the  percentage  relations 
are  not  affected  thereby.  The  following  results  are  brought 
together  in  Table  A.* 

Nerve  XTL,  as  I  have  mentioned  above,  was  found  in  3*2  per 
cent,  of  all  cases — of  these  2 '4  per  cent,  had  thickness  I,  and  *8 
per  cent,  thickness  2. 

Nerve  XI.  varies  in  thickness  from  1  to  6 — The  majority  of 
cases,  88'8  per  cent,  were  divided  between  thicknesses  2  and  3, 
the  foimer  having  46*4  per  cent.,  the  latter  42*4  per  cent. 
Thickness  4  and  over  occur  but  seldom.  This  nerve  was 
present  in  every  case,  as  constrasted  with  Bu/o  variabilis. \ 

In  Nerve  X.  we  find  a  wide  range  of  thickness,  viz.,  from  3  to 
12.  The  majority,  82*4  per  cent  are  found  among  thicknesses 
7  to  10.  Thicknesses  4  to  6  are  seldom  seen,  and  3,  II,  and  12 
very  seldom. 


*  All  Tables  referred  to  are  placed  at  the  end  of  the  memoir, 
t  Loe.  «a.,  1883,  p.  82L 


i 
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Wliile  in  Bu/o  variabUis^  nerve  XII.  only  occurs  in  one  per  cent, 
of  ail  cases,  in  Hyla  aurea^  it  was  noted  in  3*2  per  cent.  Nerve 
XI.,  which  WAS  found  to  be  absent  in  4 '5  per  cent,  cftses  in  Bu/o 
variadiiis^  was  never  absent  in  Hyla  aurea^  and  while  in  the 
latter,  the  smallest  thickness  (1)  is  very  rare  (1*6  per  cent.),  the 
next  thickness  being  the  most  common,  in  Bu/o  variabilis  the 
smallest  is  the  most  frequent  (36*5  per  cent.). 

In  Hyla  aurea,  nerve  X.  has  a  much  wider  range  of  thickness 
than  in  Bu/o  variabilis^  and  while  in  the  latter  the  greatest 
number  of  cases,  have  the  greatest  thickness  noted  for  that  ner\*e 
(9),  in  Hyla  aurea  we  find  that  the  greatest  number  of  cases 
have  thickness  8,  which  is  in  the  centre  of  the  range  for  that 
nerve  (3  to  1 2),  the  number  of  cases  in  which  other  thicknesses 
are  found  gradually  increasing  up  to  27*2  per  cent,  cases  for 
thickness  8,  and  then  gradually  decreasing  again.  A  similar 
difference  is  seen  when  we  compare  the  percentages  for  nen'e 

IX.  In  Bufo  variabilis  we  again  tind  the  greatest  thickness  9, 
in  the  greatest  number  of  cases  (54  per  cent),  the  percentage 
occurrence  increasing  with  the  increasing  thickness  up  to  that 
pointy  while  in  Hyla  aurea  we  see  that  the  percentage  increases 
with  an  increase  in  thickness  up  to  9  in  the  centre  of  the  range 
for  this  nerve,  and  then  diminishes  with  a  further  increase  in 
thickness.  In  nerve  YIII.  there  is  no  marked  difference.  In 
Bufo  variabilis  97*9  per  cent,  of  the  cases  are  divided  between 
the  three  least  thicknesses  (4  to  6),  and  in  Hyla  aurea  88  per 
cent,  are  distributed  between  the  three  least  thicknesses,  which, 
in  this  case,  are  3  to  5.  For  nerves  VII.,  VI.  and  V.  in  Bufo 
variabilis  we  have  no  data  for  comparison,  but  in  Hyla  aurea  we 
find  that  for  each  nerve  thicknesses  3  and  4  have  by  far  the 
greatest  number  of  cases,  4  always  preponderating  in  this  respect 
over  3. 

Nerve  IV.  in  Hyla  aurea  has  a  much  more  restricted  range 
than  in  Bufo  variabilis^  and  while  in  this  form,  two-thirds  of  the 
cases  have  the  smallest  thickness  (4),  in  Hyla  aurea  thicknesses 
3  and  4  are  found  in  a  total  of  88  per  cent,  of  all  cases,  th(* 
smallest  thickness  (2)  being  very  rare  (*8  per  cent.). 

Nerve  III.  The  differences  between  the  percentages  for  this 
nerve  in  the  two  species  recall  those  noted  in  the  case  of  nerves 

X.  and  IX.     Whi^B  in  Bufo  variabilis  the  greatest  number  of 
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Cfuee(9d  per  c(tnt.)have  the  greatest  thu'lciiras(l^),  in  /fy/a  aurea 
ne  dad  that  the  central  thickness  {I'i)  »f  tlie  ntnge  hns  the 
greatest  iiurn1>er  of  inatAncPs  (40  per  cent.),  with  n  gnuiual 
inureoee  id  percentago  up  to  this,  and  th(<u  a  griuliial  decrMise. 

It  will  bo  noticed  that  both  nerves  IX.  and  III.  in  J/j'/.i  aurea 
reach  a  greater  thickness  than  any  other  nerve  in  one  o&! 
each  nerve,  ntxl  also  thalr  the  3  or  4  thicknesses  below  these 
extremes  nre  not  met  with. 

Nerve  II.  In  Ixith  Bufo  DariahHii  and  Hyta  aurea  the  great 
mnjority  of  instances  have  the  stiinlleat  tliickness  but  one,  beinf; 
in  the  former,  thickness  h,  in  tlte  liLlti-r,  thickness  4. 

It  has  been  found  from  obaervntious  on  the  larvw  of  several 
of  the  Anura,!  that  in  the  tail  trf  the  Urva  are  several  pairs  of 
spinal  nerves  which  disappear  duriiiK  metamorphosis.  Between 
this  and  the  adult,  intervene  stagns  in  which  m-rves  X.,  XI.  and 
XIL,  have  in  succession  the  following  thicknesses  9,  4,  1;  8,  2,  0; 
7,  I,  0,  and  sometimes  6,  0,  0.  But  since  we  must  regard  th« 
larval  condition  as  similar  to  that  of  the  ancestors  of  that 
animal,  the  first  of  the  above  four  stages  is  the  most  primitii't!, 
and  the  last  the  moat  highly  advanced.  From  this  reduction  of 
the  ranst  posterior  spinal  nerves  in  order,  we  can  deduce  the  i 
primitive  and  the  most  advanced  condition  of  spinal  nerves 
anterior  te  these.  For  this  purpose  it  is  necessary  to  proceed 
from  these  most  posterior  nerves  to  those  in  front  of  them. 

The  following  Tables,  B,  1  to  38,  show  all  the  combinations  of 
thicknesses  found  in  tliose  specimens  of  Hyla  auren  examined. 

Tables  B,  I  to  8  show  the  various  thicknesses  with  which 
nerve  XII.  occurs,  but  owing  to  the  few  specimens  containing 
examples  of  this  nerve  we  cannot  rely  too  much  on  results 
obtained  from  them,  unless  as  confirming  other  results. 

1.  While  XII.  decreases,  XI.  increases.  Thickness  1  of  nerve 
XII.  is  found  with  the  higher  thicknesses  3  and  5  of  nerve  XI., 
while  thickness  2  of  XII.  is  only  found  with  thickness  2  of 
nerve  XI. 

■2.  While  XII.  decreases,  X.  increases.  Nerve  XII..  thickness 
1,  is  only  found  with  the  higher  thicknesses  6,  7,  8,  9,  of  nerve 
X. ;   and  nerve  XII.,  thickness  2,  with  nerve  X.,  thickness  5. 
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3.  While  XTI.  decreases,  IX.  increases.  Nerve  XII.,  thick- 
ness 2,  is  only  found  with  nerve  IX.,  thickness  9,  while  nerve 
XII.,  thickness  1,  is  also  found  with  nerve  IX.,  thickness  11. 

4.  While  XII.  decreases,  VIII.  decreases  also.  Nerve  XII., 
thickness  2,  is  found  only  with  nerve  VIII.,  thickness  5,  while 
nerve  XII.,  thickness  1,  is  found  also  with  nerve  VIII., 
thickness  3. 

5.  While  XII.  decreases,  IV.  increases.  Nerve  XII.,  thick- 
ness 2  is  only  found  with  nerve  IV.,  thickness  3 ;  while  nerve 
XII.,  thickness  1  is  also  found  with  nerve  IV.,  thickness  4. 

6.  While  XIT.  decreases,  III.  decreases  also.  Nerve  XII. 
only  occurs  with  the  central  thicknesses  of  the  series  for  nerve 
III.:  but  these  appear  to  show  that  nerve  III.  decreases  with 
nerve  XII.  Thus  :  Nerve  XII.,  thickness  2  is  only  found  with 
III.,  thickness  12,  while  thickness  1  of  nerve  XII.  is  also  found 
with  nerve  III.,  thicknesses  10  and  11. 

7.  •  This  ti\ble  shows  no  regularity  whatever. 

8.  While  XL  diminishes,  so  does  X.  In  the  higher  thick- 
nesses of  nerve  X.,  there  ajre  some  irregularities,  but  from 
thickness  10  downwards,  nerve  XI.  seems  to  decrease  in 
thickness  as  nerve  X.  also  diminishes.  The  frequency  of 
nerve  X.,  thickness  10,  diminishes  almost  regularly  with  the 
decreasing  thickness  of  nerve  XI.,  and  was  never  noted  in 
combination  with  thickness  1  of  nerve  XI.  The  frequency  of 
nerve  X.,  thickness  9,  decreases  with  a  falling  thickness  of 
nerve  XI.,  reaching  a  minimum  with  nerve  XI.,  thickness  2. 
The  frequency  of  nerve  X.,  thickness  8,  increases  and  then 
decreases  with  decreasing  thickness  of  nerve  XI.,  and  in  the 
smaller  thicknesses  of  nerve  X.,  the  frequency  increases  with 
a  diminishing  thickness  of  nerve  XI.,  as  would  be  expected. 

9.  This  table  shows  a  somewhat  irr^i^ar  combination. 
While  nerve  IX.  increases,  nerve  XI.  first  increases  and  then 
diminishes.  The  frequency  of  nerve  IX.,  thickness  7,  increases 
with  increasing  thickness  of  nerve  XI.,  while  nerve  IX.,  thick- 
ness 8,  and  nerve  IX.,  thickness  9,  are  very  irregular. 

10.  If  we  overlook  irregularities  in  the  smallest  and  hi^er 
thicknesses  of  nerve  VIII.,  we  find  that  as  nerve  XI.  diminishes, 
nerve  VIIL  increases.  The  frequency  of  nerve  VIII.,  thick- 
nesses 3  and  4  varies  greatly.     That  of  nerve  VIII.,  thickness 
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5,  increases  aa  nerre  XI  decrenses,  niso  nerve  VIII.,  thickm 
6  and  7. 

11.  Nerre  XI.  and  IV.  show  only  a  slight  relation  to  one 
nnother.  As  nerve  XI.  dccreasm  in  thii^lcnrsn,  the  frequency 
of  thickness  3  of  nerre  IV.  incrwisrs.  rmching  its  maxiiuuui 
with  nerve  XI.,  ttiickness  9.  Independently  o(  irregutaritiea  in 
nerve  Xl.,  thickness  1,  due  probubly  to  ihu  sintill  number  of 
observations  here,  we  find  that  the  fruquency  of  thickueEses  4 
and  5  of  nerve  IV.  ten<i  to  decrenan  with  deoreaaing  thicknes« 
of  nerve  XI.,  so  that  it  would  appeiir  that  nerie  IV.  dewresBes 
with  a  deerenainu  thieknesa  of  nerve  XI. 

12.  Nerves  XI.  and  III,  vary  very  irregularly,  the  pereentttges 
showing  no  ionsl«nt  progreBsion.  The  tablr  shows  that  the 
highest  thickness  19  of  nerve  III.  is  found  with  a  lower  thickness 
(3)  of  nerve  XI.,  than  is  the  lowest  thickness  (7)  of  nerve  3. 
This  may  be  taken  to  indicate  the  fact  that  while  nerre  XI. 
decreases  nene  III.  increases,  but  since  thiire  are  bitt  few 
observations  for  those  particular  thickniissns,  it  is  doubtful  how 
much  reliance  can  hn  placed  on  this. 

13.  The  only  definite  relations  shown  by  this  table  to  exist 
Ix-tween  iifrves  XI.  and  II.  is  the  fact  tliat  thi^  RnutHest  thick- 
ness (3)  of  II.  only  exists  with  the  three  sn)allest  thicknesses 
of  ner\'e  XI.  The  converse  is  not,  however,  by  any  means  true. 
Further,  the  frequency  of  the  occurrence  of  intermediate  thick- 
nesses give.s  no  information  whatever  on  the  variations  of  ner\'eB 
Xr.  and  II.  The  highest  thickness,  however,  6,  of  nerve  II.,  does 
not  occur  with  the  two  lowest  thicknesses  of  nerve  XI.  Therefore, 
probably  while  nerve  XI,  diminishes,  nerve  II,  diminishes  also. 

14.  As  X.  decreases,  IX.  ti.-nds  to  increase.  The  two 
smallest  thicknesses  of  nerve  X.  are  only  found  with  the  four 
highest  thicknesses  of  nerve  IX.,  and  rather  more  frequently 
with  the  two  highest,  11  and  16,  of  nerve  IX. 

l.'i.  While  X,  decreases,  VITI.  increases.  The  percentage 
lelations  are  somewhat  irregular  ;  but  it  will  be  seen  that  nerve 
VIII.,  thickness  4,  reaches  a  maximum  with  nerve  X.,  thickness 
9;  and  nerve  VIII.,  thickness  5,  with  nerve  X,,  thickness  ft 
(omitting  thicknesses  3,  II,  and  12,  of  nerve  X.,  in  which  there 
is  but  a  single  occurrence),  while  nerve  VIII.,  thickness  6,  has 
its  maximum  with  nerve  X.,  thickness  4;  also  nerve  VIII., 
thicknesses  7  and  b,  occur  chiefly  with   a  lower  thickness  of 
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nerve  X.  (6),  than  does  nerve  VIIL,  thickness  3.  We  may  thus 
say  that  there  is  a  tendency  for  VIII.  to  increase  in  thickness  as 
X.  decreases. 

16.  As  X  diminishes,  IV.  may  diminish  alsa  Again  we 
find  great  irregularities.  The  maximum  frequency  of  nerve  IV., 
thickness  4,  independently  of  single  occurrences,  is  found  with 
thickness  9,  of  nerve  X.,  while  that  of  nerve  IV.,  thickness  3,  is 
found  with  nerve  X.,  thickness  7.  On  the  other  hand  nerve  IV., 
thickness  2  occurs  only  with  nerve  X.,  thickness  9,  and  nerve 
IV.,  thickness  6,  only  with  nerve  X.,  thickness  8. 

17.  If  we  examine  first  the  smaller  thicknesses  10  to  12,  of 
nerve  III.,  we  find  a  tendency  for  nerve  III.  to  decrease  in 
thickness  with  a  decreasing  thickness  of  X.  But  thicknesses  13 
and  14,  of  nerve  III.,  appear  to  directly  oppose  this,  since  their 
maxima  of  frequency  occur  with  the  lower  thicknesses  of  nerve 
X.  On  the  other  hand,  however,  the  table  as  a  whole  (exclusive 
of  thickness  19,  of  nerve  III.),  would  appear  to  show  a  decrease 
in  nerve  III.  with  a  decrease  in  nerve  X. 

18.  As  X.  decreases,  II.  decn>ases  also.  The  frequency  of 
thicknesses  3  and  4,  of  nerve  II.,  seem  to  point  to  a  decreasing 
thickness  of  nerve  IL,  corresponding  to  a  falling  thickness  of 
nerve  X, 

19.  While  IX.  increases,  VIII.  increiise^  also.  The  relations 
between  these  two  nerves  are  very  indefinite,  but  there  is 
evidently  a  tendency  for  an  increase  in  thickness  of  nerve  VIII. 
to  accompany  an  increasing  thickness  of  nerve  IX.,  as  seen  in 
the  position  of  the  maxima  of  frequency  of  thicknesses  4,  5,  and  6 
of  nerve  VIII.,  with  thicknesses  7,  10,  and  10  of  nerve  IX. 

20.  While  IX  increases,  IV.  increases  also.  The  frequency 
of  nerve  IV.,  thickness  3,  reaches  a  maximum  with  nerve  IX., 
thickness  7 ;  nerve  IV.,  thickness  4,  witli  nerve  IX.,  thickness  9; 
and  nerve  IV.,  thickness  5,  with  nerve  IX.,  thickness  11 ;  while 
nerve  IV.,  thickness  2,  is  found  with  nerve  IX,  thickness  8,  and 
nerve  IV.,  thickness  6,  with  nerve  IX,  thickness  11. 

21.  While  IX.  increases,  III.  increases  alsa  The  lowest 
thicknesses,  7  and  9,  and  highest,  14  to  19,  of  nerve  III.,  bear 
evidence  rather  in  favour  of  this  statement,  while  the  frequency 
of  the  intermediate  thicknesses  of  nerve  III.,  i.^.,  10,  11,  12  and 
13,  reach  their  maxima  with  nerve  IX.,  thicknesses  7,  9,  10  and 
11  respectively. 
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22.  Nerves  IX.  and  II.  show  no  decided  relations  with  one 
another.  The  frequency  of  nerve  II.,  thickness  3,  i  and  5, 
reaches  its  maxima  with  nerve  IX.,  thicknesses  10,  7  and  11  in 
order.  This  might  be  understood  to  indicate  increase  in  the  two 
nerves.  On  tlie  otlier  hand  nerve  II.,  thickness  3,  occnrs  chiefly 
with  nerve  IX.,  thickness  10,  and  nerve  II.,  thjckneu  6,  with 
nerve  IX.,  thickness  9, 

23.  Whilfi  Vin.  increases,  IV.  increases  also.  Nerve  IV., 
thickness  2,  only  occurs  with  nerve  VIII.,  thickness  S,  itnd  norve 
IV.,  thickness  6,  only  with  nerve  VIII.,  thickness  8  ;  ftlao  tbe 
mnximn  of  fre<[uency  of  nerve  IV.,  thicknesses  3,  4  and  5,  are 
found  with  nerve  VIII.,  thickness  6,  7  and  8  respectively. 

2i.  Nerves  VIII.  and  III.  pmimbly  increiise  coneuri'ently, 
though  the  table  appears  somewhat  irregular.  The  two  smallest 
thicknesses  7  and  9  of  nerve  III.  are  only  found  with  the  two 
Buinllest  thicknesaes  3  and  i  of  nerve  VIII.  The  oiaximn  of 
frequency  of  nerve  III.,  thicknesses  10,  11,  12,  13  and  H,  are 
found  severally  with  norve  VIII.,  thicknesses  3,  6,  S,  8  and  8. 

25.  No  definite  relations  appear  between  nerves  VIII.  am) 
11.  ih  this  table  beyond  the  occurrence  of  the  higiieiBi  thickness 
(6)  of  nerve  IT.  with  nerve  VTII.,  thicknesses  3  and  4  only^ 
which  may  be  understood  to  signify  that  an  increase  in  VIII., 
is  accompanied  by  a  decrease  in  II. 

26.  While  IV.  decreases,  III.  decreases,  or  while  IV. 
increases.  III.  increases.  Independently  of  slight  irregularities 
in  nerve  III.,  thickness  10,  we  find  that  there  is  a  gradual 
increase  in  thickness  of  nerve  III.,  corresponding  to  an  increase 
of  nerve  IV.  This  is  confirmed  by  the  occurrence  of  nerve  III., 
thicknesses  15  and  19  with  thicknesses  4  nnd  .5  of  nerve  IV., 
while  nerve  III.,  thicknesses  7  and  9  occur  with  nerve  IV., 
thicknesses  3  and  4. 

27.  Nerves  IV.  and  II.  appear  to  have  no  regular  relation 
l)etween    them    beyond    the    fact    that   nerve    II.,    thickness    3, 
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slightly  more   frequently  with   nerve    IV., 

thickness    5, 

while 

nerve  II.,  thickness  6,  only  occurs  with  nei 
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3  and  4. 

28. 

This  table  distinctly  shows  on  the  whole 

n  increase  in 
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ess  of  nerve  II.,  with  an  increase  in  thick 

ness  of  nerve 

III. 
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occur   chiefly 

with 

erve  HI.,  thicknesses  9,  10,  and  13.     Further,  nerve  II., 
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thickness  3,  occars  chiefly  with  nerve   III.,  thickness  9,  and 
nerve  II.,  thickness  6,  with  nerve  III.,  thickness  10. 

Comparing  the  evidence  of  these  tables  with  that  obtained  by 
Adolphi  for  Bu/o  vanadi/is,  we  And  that  on  the  whole  there  is  a 
confirmation  of  Adolphi's  results  with  reference  to  the  sacral 
plexus.  In  Table  9,  showing  the  variations  in  thickness  of 
nerve  XI.  accompanying  those  of  nerve  IX.,  there  is  partly  a 
coniirmation  and  partly  a  denial,  similarly  in  Table  17  for 
nerves  X.  and  III.  Tables  13  (nerves  XI.  and  II.)  and  18 
(nerves  X.  and  XL),  on  the  other  hand  give  a.  somewhat 
positive  result,  where  in  jBu/o  variadilis  we  see  no  connection : 
while  Tables  20  (nerves  IX.  and  IV.),  23  (nerves  VIII.  and 
rV.),  25  (nerves  VIII.  and  II.)  perhaps,  26  (nerves  IV.  and 
III.),  and  possibly  27  (nerves  IV.  and  II.),  offer  results  directly 
opposed  to  those  obtained  from  similar  tables  for  Bujo  variabilis: 
while  Table  28  (nerves  III.  and  II.)  exactly  compares  with 
Adolphi's  results  for  similar  nerves.  The  chief  difSiculties  are 
with  reference  to  the  brachial  plexus.  Instead  of  nerve  IV., 
the  most  posterior  of  the  brachial  plexus  in  Hyla  aurea,  being 
in  a  condition  of  decrease  in  thickness  as  in  Bu/o  variadi/is, 
Tables  20  and  23  distinctly  show  that  it  is  in  a  condition  of 
increase,  Table  11  being  the  only  one  disagreeing  with  this  in 
the  slighest  degree.  Moreover,  if  this  inference  be  correct,  viz., 
that  nerve  FV.  is  in  a  state  of  increase  in  thickness,  then  by 
Table  26,  nerve  III.  also  must  be  increasing  in  thickness,  and 
this  result  for  nerve  III.  exactly  agrees  with  Adolphi's  observa- 
tions for  Bu/o  variadiiis.  Further,  Tables  13,  18,  25,  and  27, 
in  which  a  relation  is  seen  between  nerve  II.  and  the  other 
nerves,  point  to  the  fact  that  nerve  II.  is  decreasing  in 
thickness,  a&d  this  also  agrees  with  Bufo  variadilis.X  Assuming 
that  Adolphi's  conclusions  based  on  his  examination  of  the  larvie 
of  Rana  temporaria  and  Pelobaies  fusms  be  correct,  that  the 
thicker  condition  of  nerves  X.,  XI.,  and  XII.  is  the  more 
primitive,  if  as  seems  to  be  the  case  from  the  tables  in  BuJo 
variabilis^  a  greater  tliickness  of  nerve  IV.  is  found  with  a 
greater  thickness  of  nerves  XI.  and  X.  and  pari  passu  with 
these,  the  smaller  thicknesses  of  nerves  IX.,  VIIL,  and  III., 
and  vice  versd,  the  smaller  thicknesses  of  nerves  XL,  X.  and 

t  Adolphi :  loe.eU,  1888,  p.  841. 
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IV.  Mcompcuiy  the  greater  tliioknesBeB  of  iiptvm  IX.,  VIII., 
Mifi  ITl.;  it  is  not  eiwy  At  Bret  sight  to  undontftiid  why  i 
J/y/a  aurea  wliilo  the  wicrnl  ploxiiH  A|;re(«  entirely  irith  tlint  of 
Bu/o  variabilis,  tho  hnichiHl  plcixai!  should  show  such  a  murked 
uiii'onfortnily  with  tlie  HuropeHii  fonus.  T)ie  trui*  bearing  of 
this  cliSerence  in  nerve  IV,,  will,  however,  iippear  Ut«r  i>n  in 
this  piiper. 

Of  the  other  spinni  aorvxg,  V.,  VI.,  unrf  VII,,  hitve  a  fairly 
coustniit  and  siniilur  thickness,  vis.,  chiefly  3,  1  and  5,  tl» 
greitt(«t  percentage  in  eauli  having  a  tliicknesK  of  4. 

In  nrder  to  trace  the  inQuenoe  uf  this  c^hang«  in  Uie  thicbndM 
of  tlio  spinal  nervee,  on  their  form  and  position,  I  have  summed 
op  my  obMrvntions  on  the  relative  positions  of  the  unrvoo 
forming  the  two  plexusen  in  a  series  of  hgnres  and  talilns. 
Fig.  I  to  1,  and  Tablet!  C  to  L  relating  to  the  an«ml  plexus,  and 
Pig.  3  nod  6,  and  Tables  M  Ui  O  to  the  bnuihial  pWua. 

Fig,  1  and  Table  C  show  the  gradual  d(>relopment  by  uii 
of  which  the  function  of  nerve  TX.  in  giving  rise  to  the  ilecK 
hypogaatric  nerve  has  Iteen  pussed  on  lo  ner^e  VIII, 


Looking  at  Tatile  C  and  remembering  the  results  which  we 
obtained  from  tlie  previous  set  of  tables,  tliat  the  smaller  thick- 
nesse.s  of  nerve  VIII.  are  the  more  primitive,  and  the  highest  the 
most  a<]vnnced — we  see  that  without  any  tjuestion  form  iii.  is 
the  most  advanced,  for  it  not  only  is  the  sole  one  occurring 
with  all  the  thicknesses  from  the  lowest  tn  the  highest,  but  it 
gradually  increases  in  fretjuency  with  an  increasing  thickness  of 
nerve  VIII.,  mitil  with  thicknesses  5  to  8   it  reaches   100  per 


Variations  in  Spinal  Nerves  of  Hyla  aurea^     281 

cent.,  being  the  only  form  having  those  thicknesses  of  nenre 
VIII.  On  comparing  this  with  Pig.  1,  form  iiL  (to  which  the 
Table  C,  iii.  refers),  we  find  that  the  ileo-hypogastric  originates 
entirely  from  nerve  VIIL,  the  remainder  of  which  passes  down 
and  unites  with  a  branch  from  IX.  to  form  the  crura/is,  that  is 
to  say,  the  region  supplied  by  the  ileo-hypogastric,  is  controlled 
by  nerve  VIIL  only.  On  the  other  hand  the  most  primitive 
form,  according  to  the  percentages,  should  be  form  L,  which  only 
occurs  with  the  smallest  thickness  of  nerve  VIIL  Fig.  1,  form  i.> 
shows  that  in  this  the  most  primitive  condition,  nerve  VIIL 
takes  absolutely  no  share  in  the  formation  of  the  ileo-hypogastric 
nerve,  this  as  well  as  the  cruralis  being  supplied  by  nerve  IX. 
only.  Between  these  two  forms,  L,  the  most  primitive,  and  iii., 
the  most  advanced,  we  have  as  an  intermediate  stage  form  ii.,  in 
which  we  find  VIIL  and  IX.  taking  an  equal  share  in  forming 
the  ileo-hypogastric.  The  cruralis  \&  variously  formed  when  this 
is  the  case,  four  per  cent,  of  such  cases  having  the  position  and 
relations  shown  by  the  continuous  lines  only,  and  sixty  per  cent, 
that  shown  by  both  continuous  and  dotted  lines.  I  have  not 
separated  these  two  forms  in  the  table,  as  there  are  but  very  few 
observations,  and  also  I  shall  discuss  the  progression  of  the  crural 
nerve  in  detail  later  on. 

It  will  thus  be  seen  that  whereas  the  ileo-hypogastric  in  its 
more  primitive  condition  originates  from  nerve  IX.,  as  it 
advances,  it  tends  more  and  more  to  become  connected  with 
nerve  VIIL,  until  in  the  great  majority  of  the  present  forms  it 
is  only  connected  with  that  nerve,  thus  showing  a  transference 
of  function  forwards,  /.^.,  from  IX.  to  VIIL 

A  further  instance  of  this  was  noted  in  one  specimen  in  which 
the  ileo-hypogastric  branch  of  VIIL  received  a  branch — fine, 
certainly — from  VIL  It  would  thus  appear  that  there  is  now 
a  tendency  for  VII.  to  be  drawn  into  the  sacral  plexus,  and 
possibly  it  will,  later  on,  take  part  in  the  formation  of  the  crural 
nerve  also,  progressing  in  just  the  same  way  as  VIIL  has  done, 
as  may  be  seen  from  Figs.  1,  2  and  3.  Of  this,  however,  one  can 
only  speak  with  reserve,  inasmuch  as  it  only  occurred  in  one 
specimen,  and  then  not  in  conjunction  with  any  of  Uie  greater 
thicknesses  of  VIL  or  VIIL  (VIL  having  thickness  3,  and 
VIIL   thickness   5).      Table  0  shows  that  by  far  the  most 


282     Procmfi'iigg  of  (he  itoyil  Socidij  of  Victoria. 

conunon  form  ut  present  is  form  iii. ;  this,  however,  is  not 
frequent  with  the  higher  thicknesses,  6,  7  and  8,  ao  that  in  an 
isolated  cnse  of  the  more  advanced  form,  one  cnn  nuderstniid 
that  it  might  not  occur  with  tlie  greatest  thickness,  as  ii  strict 
inference  would  imply, 
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Table  D  and  Fig.  2  show  a  steady  progression  in  the  manner 
in  which  the  cruralis  originates.  Since  nerve  VIII.  is  in  a 
condition  of  increasing  thickness,  we  learn  from  Table  D  that  the 
most  advanced  form  is  viii.,  this  being  the  only  form  occarring 
with  the  highest  thickness,  8,  and  also  since  its  greatest 
frequency,  even  excluding  that  with  thickness  8,  is  at  least  with 
as  high  a  thickness  (7)  as  that  of  any  other  form.  Further,  we 
learn  from  the  same  source,  that  form  L  is  the  most  primitive,  its 
frequency  reaching  a  maximum  with  the  lowest  thickness  3,  and 
gradually  decreasing  up  to  thickness  5.  Referring  to  Fig.  2,  we 
see  that  these  two  extremes  point  to  the  same  kind  of  advance- 
ment as  took  place  in  the  ileo-hypogastric,  in  other  words,  we 
find  that  in  form  i.,  the  most  primitive,  the  cruralis  consists  of 
fibres  from  nerve  IX.  only,  while  in  form  viii.,  the  most  advanced, 
the  fibres  come  from  nerve  VIII.  only,  a  transference  of 
function  from  IX.  to  VIII.,  continuing  that  of  the  ileo-hypo- 
gastric, which,  being  nearer  the  exit  of  the  nerve  from  the  spinal 
cord,  seems  to  lead  the  way  in  this  respect.  Of  the  intermediate 
stages,  it  would  seem  from  the  table  that  ii.  is  the  most  primitive, 
and  iii.  the  next,  iv.,  v.,  vi.  and  vii.  following  in  succession. 
Fig.  2  shows  us  the  following  characters  for  each  of  these  several 
forms.  In  form  ii.,  we  see  that  the  cruralis  is  formed  of  chiefly 
IX.  fibres,  with  a  small  branch  from  VIII.  In  form  iii.,  similar 
relations  exist  between  the  fibres  from  IX.,  and  from  VIII.,  with 
the  addition  of  a  certain  number  of  fibres  from  X.  The  next 
advance  is  seen  in  the  greater  proportion  in  the  cruralis  of  fibres 
from  VIII.,  which  equals  that  of  the  IX.  fibres  in  both  iv.  and 
v.,  the  cruralis  in  iv.  showing  fibres  from  X.,  which  are  absent  in 
V.  Up  to  this,  forms  i.,  ii.,  iii.,  iv.,  and  v.  have  occurred  from 
the  lowest  thickness  of  VIII,  upwards.  Form  vi.,  however, 
does  not  occur  with  the  lowest  thickness  3,  showing  the  next  step 
upwards,  while  form  viL  in  the  table  shows  another  similar  step 
in  advance.  In  Fig.  2  these  two  forms  vi.  and  vii.  exhibit  the 
same  relationships  to  one  another  as  were  seen  in  the  two 
previous  pairs.  Thus,  in  both,  the  cruralis  consists  chiefly  of 
VIII.,  with  only  a  small  branch  from  IX.,  fibres  from  X. 
entering  into  its  composition  in  form  vL,  but  not  in  form  vii. 
Bearing  in  mind  the  general  transferrence  in  the  origin  of  the 
cruralis  from  IX.,  and  probably  previously  from  X.,  though  of 
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thin  Vfe  liave  only  indinict  evidence, 
tn  \'  1 1 1 .,  we  autice  in  Fig.  3  a 
l^nulual  but  certAin  Hdvnnce  in  this 


A  somewhat  peculi&r  exception, 
to  this  IB  se«n  in  fonns  ii.  Httd  iii. 
ill  tlie  figuwr,  *liicJi  wouJd  s«>ein  to 
reverse  the  natural  onler,  but  in 
the  fttce  of  the  evidence  given 
fur  ti\oae  two  formi  in  the  table, 
foni)  iii.,  wrtKinly  occurring  with 
A  higher  thioknvM  tlian  ii.,  I  Iiavc 
not  felt  justified  in  chaugiuf^  thu 
order,  though  it  would  cerbunly 
nppenr  thnt  n  form  in  whiuli  the 
(ruralis  contains  X.  fibres,  aa  well 
^  IX.  &nd  VIII.,  would  be  ni.w 
primitive  than  one  in  which  only 
IX.  and  Vni.  fibres  occur.  This 
deviation,  however,  is  not  nearly 
suflicient  to  nullify  the  evidenre 
of  tli<!  jest  yf  the  Uble,  <.yhi<A, 
entirely  agrees  «ith  Adolphi's 
results  for  iiujo  varinbilis,  viz., 
that  "nerve  VIII.  nri-jinally 
destineil  for  the  body  wall  (by 
the  ileo-hypogJistric)  is  piissed 
liver  to  take  care  of  the  leg  (by 
the    cniralis),   and    gradually 
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uii-ection. 

r  have  also  drawn  up  «.  Tahl. 
( v.),  which  should  show  the  relti 
tions  between  the  thicki 
nerve  IX.  and  the  form  of  th. 
crunilis,  if  any  exist.  There  is  t 
somewhat  regular  progi 
forma  i,  to  v.,  but  forma 
and  viii.,  are  very  irregul 
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we  see  that  the  three  moBt  primitive  forms  i.,  ii.,  iiL,  occur 
with  lower  tliicknetses  than  the  most  advanced  (viii). 

Tables  F,  G,  H  and  K,  were  com{Mled  foi*  the  purpose  of 
ascertaining  whether  the  variations  in  the  composition  of  the 
sciatic  nerve,  bear  anj  relation  to  the  variation  in  thickness  of 
any  component  nerve. 

I  find  that  with  the  thickness  of  VIII.  (Table  F),  the  only 
relations  noticeable  are  that  form  i.,  which  is  evidently  the  most 
primitive  from  its  occurrence  only  with  two  of  the  smaller 
thicknesses  of  nerve  VIIL,  occurs  most  frequently  with  a 
smaller  thickness  than  does  form  v.,  which  mast  be  the  most 
advanced,  since  it  does  not  occur  with  the  two  smallest  thick- 
nesses of  VIII.  In  the  three  intermediate  forms  there  is  a 
distinct  increase  in  the  thickness  with  which  each  of  the  three 
forms  occur  most  frequently,  t'.e.,  form  ii.  is  found  most  often 
with  thickness  3,  form  iii.  with  thickness  4,  and  form  iv.  with 
thickness  7.  Thus,  although  the  table  as  a  whole  appears 
somewhat  irregular,  these  two  parts  would  seem  to  show  a 
distinct  advancement  pari  passu  with  an  increase  in  thickness. 
The  absence  of  a  strict  progression  is  scarcely  to  be  wondered 
at,  since  VIII.  really  only  takes  any  share  in  the  formation  of 
the  sciatic  in  two  out  of  the  five  forms.  This  will  be  clear  on 
reference  to  Fig.  4. 


/vf.    .4. 


In  this  it  will  be  seen  that  the  progression  found  in  Table  F, 
when  compared  with  the  ^Te  figures  of  the  forms  of  that  table, 
ofiers  a  confirmation  of  the  forward  transference  of  function 
found  in  connection  with  the  cruralis  and  ileo-hypogastric  nerves. 
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In  form  t.  (Fig.  3),  we  sets  the  suiiitie  couiposod  cluefly  of  X.  I 
librM  assisted  by  some  from  IX.,  hiiviug  iioue  from  VIII.  In  1 
forms  il,  iii.,  and  iv,,  X.  Kiid  IX.  uiit«r  almuftt  (HjuAlly  into  ttio 
compouitioQ  i>f  the  aciatiu  iiervv,  iu  furui  ii.  Home  lil>re«  froni  XL 
t!tit«r  this  uniun,  in  iii.  we  have  only  X.  uid  IX,,  ii>  iv.  we  Uuva 
tlie  first  appeuninve  of  VIII.  fibres  in  this  nerve.  Form  v.,  the 
most  advanced  according  to  Tuble  K,  luiglit  iuive  been  allotted 
tliat  position  by  infemnce  from  th«  advauca  of  the  four  previoiu 
forms  as  seen  in  tiie  figure,  since  in  it  we  find  tlie  sciatic  with 
a  majority  of  IX.  Sbres,  and  bIho  a.  constant  presence  of  VIH, 
fibres,  X,  sinking  to  a  third  place  in  this  respect.  A  further 
explanation  of  the  irregularity  in  the  niaiiimiiin  percentage 
fri'tjuency  iu  Table  K  tirrc  suggests  itself.  Just  na  we  find 
forms  ii.,  iii.,  and  iv.,  form  n  complete  series  in  themselves  in 
the  table,  so  we  find  from  the  figures  that  this  is  also  Uie  caiae, 
uU  thriM  coming  under  a  general  dest^ription,  vii.,  poe«esaia|; 
•Hiuul  quiinttties  <if  X.  and  IX,  iibm*,  which  forms  an  int«r- 
niodiaie  stage  between  form  L  with  a  mujority  of  X.  tibreH,  nnd 
form  V,  with  »  miyority  of  IX.  fibres. 

Tuble  ti  doet)  not  appear  to  give  ub  any  evidencn  beyond  tlut  I 
fuct  thttt  form  i.,  which  we  h«Te  found  to  be  the  nioet  primitive 
occurs  with  a  lower  thickness  than  form  v.,  the  most  advanced. 
Table  H  on  the  other  hiind  shows  n  well-marked  order  agreeing 
with  that  proved  friim  Tjible  F  and  Fif,'.  3.  Since  nerve  X, 
Wits  found  to  be  in  ii  state  of  dt'creiuiing  thickness  the  most 
primitive  composition  of  the  sciatic  ought  to  occur  chiefly  with 
the  higher  thicknesses,  »nd  the  nioi-u  ailvanowl  forms  in  a 
definite  onler  with  the  decrease  in  thickness.  Such  is  the  case. 
Excluding  the  isolated  cases  in  thickness  11  we  find  that  form 
i,  uccura  most  rreijuently  with  tliickucss  10,  form  ii.  with 
thickness  II  and  then  thi.^knesa  9,  fonn  iii.  witli  thickness  8, 
form  iv.  with  thickness  6,  and  form  v.  with  thickness  3. 

Tnble  K  showing  the  i-elations  between  the  thicknesses  of  XI. 
;ind  the  composition  of  the  sciatic  ofl'ers  a  further  confirmation 
of  those  i-esults,  since  we  fiml  that  XI.  being  in  a  decreasing 
condition,  form  i.  occurs  most  frequently  with  thickness  5,  form 
ii.  with  thickness  5,  form  iii.  with  thickness  3,  excluding  an 
isolated  case  in  thickness  1,  form  iv.  with  thicknesses  2  and  1, 
while  form  v.  chiefly  occurs  with  thickness  2, 
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We  have  yet  to  describe  in  connection  with  the  sacral  plexus, 
the  further  relations  which  a  decreasing  thickness  of  XI.  bears, 
to  the  advancement  of  the  nerves  in  this  region. 

According  to  Table  L,  nerve  XL  being  in  a  state  of  decrease 
in  thickness,  we  see  that  form  i.  is  the  most  primitive,  and  form 
iii.  the  most  advanced,  form  ii.  being  an  intermediate  stage. 

Fig.  4  will  show  the  bearing  of  this  on  the  results  of  previous 
tables.  In  form  i.  we  see  the  closest  connection  of  XI.  with  the 
sciatic  nerve,  the  whole  of  nerve  XI.  entering  into  the  composi- 
tion of  the  sciatic.  In  ii.,  we  have  nerve  XI.  entering  the  sciatic, 
or  joining  X.  by  two  or  more  trunks,  while  in  form  iii.,  XI.  has 
no  share  in  the  sciatic  at  all,  merely  joining  branches  of  that 
nerve  which  supply  only  the  viscera  at  the  posterior  end  of  the 
body  with  some  of  their  muscles. 

On  comparing  these  results  of  observations  on  the  sacral  plexus 
of  If}/a  aurea  with  those  made  by  Adolphi  on  Bufo  variabilis^ 
and  Pelobaies  fuscus^  it  will  be  seen  that  there  is  a  marked 
similarity  >vith  those  results,  viz.,  that  the  centre  of  gravity  of 
the  sacral  plexus  is  gradually  moving  towards  the  head,  or  in 
other  words,  nerves  VIII.  and  IX.  increase  in  thickness  as  X. 
and  XI.  decrease  in  thickness,  and  pari  passu  with  this  change 
in  size  and  consequent  advancement,  nerves  VIII.  and  IX. 
are  gradually  losing  their  original  relations  to  the  body  wall  and 
are  assuming  a  greater  importance  in  the  innervation  of  the  1^. 
It  would  further  appear  from  the  tables  relating  to  the  most 
posterior  spinal  nerves  of  Hyia  aurea,  especially  XI.,  that  there 
is  at  the  same  time  a  change  whereby  these  nerves  are  losing 
their  connection  with  the  1^,  and  are,  and  will  supply,  in  its 
place,  the  viscera  of  the  hinder  part  of  the  trunk,  perhaps 
preparatory  to  dying  out  altogether,  as  XII.  is  now  doing. 

It  remains  to  be  seen  what  relations  the  thickness  of  the 
anterior  nerves  of  the  spinal  column  bears  to  their  form. 

Since  we  found  in  Tables  B,  20  and  23,  that  IV.  is  increasing 
in  thickness,  then  the  most  primitive  form  of  that  nerve  will  occur 
most  frequently  with  the  smaller  thicknesses  of  the  nerve.  In 
Table  M,  therefore,  form  i.  is  the  most  primitive,  and  form  iv, 
the  most  advanced,  forms  ii  and  iii.  being  intermediate  stages. 
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Fig.  5  ahovrs  tLc  followmg  po8itiou§  of  the  nerves  in  the  toTma 
L  to  iv.     In  form  L,  oerve  IV.  is  dialinuly  free  from  nerva  III. ; 

ill  form  ii.  a  bram-li  paast^s  hetwetii  tlie  two  uerves,  either  from 
nerve  III.  to  IV.,  or  vue  versa;  in  form  iii.  we  find  a  still  closer 
connection,  III.  fusiiij"  with  IV.  at  one  point,  while  in  form  iv. 
the  fusion  is  continued  for  some  distiince.  But  since  we  found 
that  nerve  III.  agreed  in  its  manner  of  increase  with  that  ia 
£u/t/  variir/'i/is  and  Pelobates  Juicus,  it  will  be  iliost  instructive  to 
take  its  evidence  into  coni^i deration. 

In  Table  N  then  the  must  primitive  form  sliould  occur  most 
frequently  with  the  smnllei-  thickness  and  tlie  moat  advanced 
with  the  higher  thickness  of  nerve  III.,  and  according  to  this 
table  we  (ind  tliat  form  i.,  which  Table  Jl  sliows  to  be  the  most 
primitive,  occurs  chiefly  with  a  lower  thickness  than  does  form 
iv.  the  most  advanced,  whicli  so  far  confirms  the  previous  resoltii. 
Form  iii.  shows  a  slight  irregularity  in  thickness  15,  which  may 
possibly  be  due  to  the  small  numl^er  of  obsei'vatious  in  that 
tliickness.  It  seems  therefore  that  in  Hyla  atirea,  as  nerve  IV. 
increases  in  thickness,  advancing  in  development,  it  takes  an 
increasing  share  in  the  formation  of  the  brachial  plexus. 
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With  reference  to  the  condition  of  nerve  II.  with  regard  to 
the  brachial  plexus,  we  find  the  following  results : — 

Since  nerve  III.  is  increasing  in  thickness,  we  must  regard 
forms  i.,  ii.  and  iii.  as  the  most  primitive,  since  they  occur  mostly 
or  only  with  the  lower  thicknesses  of  III ;  forms  iv.  and  v.  on 
the  other  hand  occur  not  only  with  the  four  lower  thicknesses  of 
III.,  but  also  with  the  ^ye  higher  ones.  The  percentages  are 
somewhat  irregular  in  their  progression. 
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Fig.  6  shows  the  positions  of  the  nerves  in  these  forms.  In 
form  i.  we  find  a  connection  of  the  coraco-clavicular  with  nerves 
II.  and  IV.,  nerve  II.  thus  taking  a  share  in  the  brachial  plexus. 
This  condition,  however,  was  only  found  on  one  side  of  one 
specimen  and  so  might  be  regarded  as  an  aberrant  condition. 
In  form  ii.  we  see  the  closest  connection  of  II.  with  the 
brachial  plexus,  this  nerve  being  fused  entirely  or  in  part  for 
some  considerable  distance  with  III.     In  form  iii  the  connection 
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w  less  mtirked,  h»re  the  conico-clavicular  ta  cotiiposed  cbielly  of 
nerve  II.  Iiaviiig  only  a  line  liniuch  from  III.  A  modi  ti  cut  ion 
in  llie  pro|tortiouB  of  tUe  filires  from  tlie  two  uerres  would 
readily  give  rise  to  form  iv,,  in  wiili-h  the  i.'onvco-elftTicular  uifiea 
as  A  brunch  from  III.  with  a  f<^w  lihrvK  from  IT.  pasrang  ftither 
to  Til.  ittielf  c>r  to  the  coraco-claviculiir.  In  fonn  v.,  nerve  II. 
hfta  no  contiection  wlmtever  with  the  bmchini  plexus.  Tliia  is 
what  might  have  Vh^d  predicted  from  the  fact  ihut  IV.  is  taking 
mi  increasing  Hhare  in  the  branchial  plexua.  But  wbeu  we  come 
to  compare  with  tliis  the  Table  (P)  nhowing  the  thicknesses  of 
nerve  II.  with  which  thnjie  forms  tire,  found  we  meet  with  a 
strange  tlificrepivncy. 

If  we  regard   nerve  11.   ax  being  in  a  stAte  of  dM-reaua  «■< 

deduced  from  Tatiles  13,  18,  25,  etc.,  we  find  tb«t  tho  order  of 

the  furms  in  Fig.  C,  avcor<iin^  (u  their  pniiil  of  ilncelopment, 

beginning  with  tho  most  priiiuUvo,  should  Iw  v.,  tv.,  ii.,  iii. — 

excluding  i.     From  tliia  we  obtuin  the  i-eniarkuble  result  that  as 

nerve  II.  decreasei  in  sice,  it  assumes  fresh  diiLiea  in  luldittoti  to 

those  which  it  had  prexiously.      Especially  is  this  unexpected 

here,  as  since  II.,  in  a  diministiing  condition,  takes  upon  itaelf  to 

give  riae  to  the  eoraco-clnvicular,  it  i«  diflicatt  to  conceive  from 

whence  the  region  supplied  by  this  branch  is  to  derive  its  nervous 

supply,  as  II.  diminishes  to  n  thickness  of  0.     Further,  if  in  the 

face  of  Tallies  B,  13,  IS,  25  and  27,  we  accept  the  evidence  of 

T  1 1    B  '>S     ■      tl    t  H    ■  ■     tl  ■  k  we  merely  have 

h        lb  k    'ss  of  a  iier%-e  is 

ei.  ea  of  action.     1 

e<  p  j^        V  ia  due  to   the 

If  rlioreiil  form,  to 

le  intei-esting  to 

T  F  ro  w  miy  deviation 

ro  iis  and  PelobaUs 

/  re  owledge  on  this 

po  p  the  evidence  of 

r  til  all  the  fnct« 

gto  d 

The  increasing  thickness  on  the  part  of  nerves  lY.  and  III. 

and  the  apparent  decreaaing  thickness  of  nerve  II.  together  with 

the  above  tnltles,  indicate  the  fact  that  in  the  brachial  plexus  of 
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Ify/a  aurea  we  have  a  further  stage  of  what  Bateson  calls  back- 
ward Homoeosis  of  the  nerves  composing  this  plexus,  in  other 
words  that  we  have  here,  as  in  the  sacral  plexus  "an  assumption 
by  one  member  of  these  Meristic  series  of  the  form  and  characters 
proper  to  other  members  of  those  series."  But,  whereas  in  the 
sacral  plexus,  nerves  VII.  (probably),  VIII.  and  IX.  are  exer- 
cising in  an  increasing  degree  the  functions  previously  exerted 
only  by  nerves  posterior  to  them  (viz.,  IX.,  X.,  XI.  and  XII.); 
in  the  brachial  plexus,  nerve  IV.  appears  to  take  up  new  duties 
previously  performed  only  by  II.  and  III. 

We  have  seen  that  in  the  Urodeles  and  in  Pipa  among  the 
Anura  there  is  a  nerve  anterior  to  II.,  viz.,  the  sub-occipital, 
which  passes  out  as  the  case  may  be  between  the  skull  and  the 
first  vertebra,  or  else  pierces  the  first  vertebra ;  also,  we  found 
that  in  Hyla  aurea  as  in  the  Anura  generally  this  is  absent. 

Pipa  thus  seems  to  l>e,  in  some  degree,  an  intermediate  form 
between  the  Urodeles  and  the  other  Anura.  A  further 
stage  is  seen  in  Rana^  since  "the  fact  that  the  last  spinal 
nerves  to  join  the  brachial  plexus  in  Pipa  are  the  IlIrd, 
while  in  Rana  they  are  IVth,  is  again  an  evidence  of  backward 
Homceosis.'** 

That  in  Hyla  we  have  a  continuation  of  the  same  process  is,  I 
think,  beyond  doubt,  since  we  have  an  increasing  thickness  both 
in  III.  and  IV.,  concurrent  with  a  decreasing  thickness  in  II., 
and  also  a  most  intimate  connection  of  IV.  with  the  brachial 
plexus.  To  sum  up  the  results  of  these  observations  on  Hyla 
aurea,  in  a  few  words,  we  have  found  a  forward  Homceosis  in  the 
sacral  plexus,  also  a  backward  Homoeosis  in  the  brachial  plexus. 
We  may  therefore  conclude  that  in  the  Anura,  as  represented  by 
the  forms  studied  in  this  connection,  there  is  an  advance- 
ment in  the  direction  of  a  concentration  of  the  origin  and 
functions  of  the  spinal  nerves  towards  the  central  region  of  the 
body. 

APPENDIX. 

In  addition  to  Hyla  aurea,  I  have  examined  a  few  other  forms 
found  in  Australia,  viz.,   Helioporus  picius,  and  Limnodynastes 


*  Bateson :  Materials  for  the  Study  of  Variation,  p.  143. 
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taimanicnsis    from    Victorin,    iind  Limnodynmtts    ornatui    and           \ 

Chirokptti  plaly«phalui  from  Central  AustraliR. 

or  specimens  of 

wliUli,  tttRcllier  with   tlitw*-  of  Hyla  auna,   I 

\a\  indel>t«l   [o 

PrufMsor  SpeiH-er.     Tiieie  Iwiug  but  few  ubnervntionB  iiv  watU 

CMC,  1  lutve  nut  iilt<-iiii>t«<l  tc  tabulatt-  tlie  results,  us  u    few 

words  witli  a  reference  to  the  ligun-s  and  t«ble 

s  uf  Hyia  aurta 

will   make  their  sixe,  condition,  etc.,  clear,  sin 

ce  here  I   have          1 

taken   the    same   stuadards  for   comparison. 

distribution  tukd  position  of  the  various  nerves  di 

not  ditTer  very 

greatly  frc.m  those  of  Jfyla  aurea. 

Ill  Hcliapoms  pidus   tlie  various  thicknesBes 

found  are  the 

following  :— 

fia\e.                  Thlrkoin             l'r.rc>J>il.           Thk'ki.^t. 

Vtt  t'Hit. 

II.                  -            1            -            60            -            3 

SO 

III.            -         5         -          .'lO                   C 

50 

IV.             -         0         -         50         -         2 

50 

V.               -         2         -         50                  i 

flU 

VI.            -        3        -        m        -        2 

50 

VTi              u             r>o      -      .-I 

no 

Vni.                  3                   50         -         2 

flO 

IX.             -         7         -         50                  5 

f.O 

Hdiipo'i 

s  picliis. 

We  ti 

<I  Fig.  1 

form 

ii,,  with  nerve  VIII.,  th 

ckness  2,  and 

Fig.  1,  form  iii.,  w 

th  lie 

ve  VUT.,  thiekne 

s  3,  showing  with  an 

increase 

11  thick  lie 

ss  uf  1 

erve  VTII.  ft  curr 

.ponJi 

ig  advunce  in 

the  i-oniposition  uf  the  il 

"O-hypogastrie  ner 

(i  conij 

arable  to  tliat 

of  Hyla 

lire,}. 

111  th. 

cniralis 

-,-  h;o 

e  yig.  :;,  form  v., 

oecurri 

ig  with  nerve 

VIII..  tl 

ickiiess   : 

iLtid 

nervv    IX.,    tliiek 

ess  5, 

ind  form  vii,. 

with    m- 

ve    VIII 

thickness   :t,    and    ner 

■e    IX. 

tliickness    7. 

Thu«  «t 

sie   that 

Ixith 

c  and 

crunilis  sh.,w 

here  ..s  i 

//>■/,<  <T« 

reii  11 

orwjiid   llimui'osis 

in  t!ic 

origin  of  these 

two   iier 

es,  vi;;,,    f 

■(.111    u 

erve  IX.  (o  nerve 

VIII., 

the  ileo-hypo- 
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gastric  preceding  the  cruralis  because  of  its  position  neai*er  t<> 
the  spinal  column. 

In  Fig.  3  we  find  fomi  ii.  occurring  with  nerve  VIII.,  thick- 
ness 2,  nerve  IX.,  thickness  5,  nerve  X.,  thickness  5,  and  nerve 
XL,  thickness  2 ;  and  form  iii.  with  nerve  III.,  thickness  3, 
nerve  IX.,  thickness  7,  nerve  X.,  thickness  7,  and  nerve  XI., 
thickness  1 — that  is  to  say,  as  nerve  VIII.  increases,  nerve 
IX.  increases,  and  nerve  XI.  decreases,  there  is  a  decreasing 
tendency  for  nerve  XI.  to  take  any  share  in  the  form:i- 
tion  of  the  sciatic.  There  is,  therefore,  here  again  a 
forward  Homoeosis.  Nerve  X.  would  seem  to  offer  a  slight 
difficulty  in  this  respect,  due  probably  to  the  small  number 
of  observations. 

In  Fig.  4  we  see  again  an  evidence  of  this  same  forward 
advance  in  the  composition  of  the  sciatic,  and  in  the 
relations  of  nerve  XL  to  the  leg,  since  form  i.  occurs 
with  nerve  XL,  thickness  2,  and  form  iiL  with  thickness  1 
of  nerve  XL,  nerve  XL  it  will  be  remembered  being  in  a 
state  of  decrease. 

In  Fig.  5,  form  iL  occurs  with  nerve  IIL,  thickness  6,  and 
nerve  IV.,  thickness  3 ;  and  form  iii.,  with  nerve  IIL,  thickness 
5,  and  nerve  IV.,  thickness  6.  Here  we  see  that  nerve  IIL 
appears  to  offer  a  slight  deviation  from  Hyla  aurea,  since  it 
decreases  slightly  in  these  few  observations.  On  the  other  hand, 
however,  nerve  IV.  increases  greatly  and  as  it  does  so  takes  an 
increasing  share  in  the  brachial  plexus  and  therefore  in  the 
innervation  of  the  fore-limb. 

The  results  with  reference  to  nerve  II.  are  interesting.  We 
find  that  in  Fig.  6,  form  ii.,  nerve  IL  has  thickness  3,  and  in 
form  iiL  it  has  thickness  4.  If  we  premise,  that  as  in  Jfy/a  aurea^ 
II.  is  decreasing  in  thickness,  then  we  have  here,  it  would 
appear,  an  increasing  connection  of  IL  with  the  brachial  plexus; 
but  reference  to  Tables  P  and  O  will  show  that  Fig.  6,  form  iii. 
is  a  very  unusual  form  in  Ifyia  aurea,  so  that  we  cannot  attach 
much  importance  to  this  fact. 

In  Limnodynasies  tasmaniemis  we  find  the  following  thick- 
nesses : — 
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^{aHtric  was  at  its  highest  stftg«  (^'ig-  U  form  iii.).  The  cniraHs 
bad  the  same  reliitive  poailion  as  in  Fig.  2,  form  v.  The  sciatic 
out}'  contained  fibres  of  nerves  IX.  mid  X.,  as  in  Fig.  3,  form 
ii).,  uerve  XI.  haviug  tlie  relations  shown  in  Fig.  4,  form  iii. 

In  the  braeliial  plexus,  nerve  IV.  was  iii  a  highly  advanced 
state,  similar  to  Fig.  Ti,  fonii  iii,,  and  nerve  II.  was  quite  free 
from  the  plexus  as  in  Fig.  C,  foi-m  iii, 
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ANNUAL    REPORT    OF    THE    COUNCIL 

FOR    THE     YEAR    1895. 
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The  Council  of  the  Royal  Society  herewith  present?  to  the 
Members  of  the  Society  the  Annual  Report  and  Balance  Sheet 
for  the  Year  1895. 

The  following  Meetings  were  held,  and  Papers  read  during  the 
Session  :  — 

March  14. — 1.  "  On  the  Relation  between  the  Atomic  Weights 
and  the  Wave-lengths  of  the  Spectrum  Lines  of  the  Elementary 
Bodies,"  by  Ludwig  Rummel  (communicated  by  R.  L.  J.  Ellery, 
F.B.S.)  2.  **  A  Statistical  Account  of  Australian  Fungi,"  by  D. 
McAlpine.  3.  **  Preliminary  Notice  of  a  New  Marsupial  from 
Central  Australia,"  by  Professor  Baldwin  Spencer,  MA« 

April  9. — 1.  "  Further  Preliminary  Notice  of  Certain  New 
Species  of  Lizards  from  Central  Australia,"  by  A.  H.  S.  Lucas, 
M.A.,  B.Sc.,  and  C.  Frost,  F.L.S.  2.  "  Notes  on  Birds  Nesting 
on  Albatross  Island,  Bass  Straits,"  by  Dudley  Le  Souef  and 
H.  P.  C.  Ash  worth.  3.  "  Further  Notes  on  Birds'  Nests  and 
Eggs,"  by  A.  J.  Campbell. 

June  13. — 1.  "  Catalogue  of  Non-Calcareous  Sponges,"  col- 
lected by  J.  Bracebridge  Wilson,  Esq.,  jM.A.,  in  the  neighbour- 
hood of  Port  Phillip  Heads.  Part  II.,  by  Professor  Arthur 
Dendy,  D.Sc.  2.  "Observed  Variations  in  the  Dip  of  the 
Horizon,"  by  T.  W.  Fowler,  M.C.E.  3.  "  Notes  on  Uromyces 
amygdali"  Cooke  (Prune  Rust).  "A  Synonym  of  Puccinia 
prunL  Pers,"  by  D.  McAlpine.  4.  "  A  Puccinia  on  Groundsel, 
with  Trimorphic  Teleutospores,"  by  D.  McAlpine.  5.  "  Aus- 
tralian Fungi,"  Part  IL,  by  D.  McAlpine.  6.  "Preliminary 
Description  of  Certain  New  Marsupials  from  Central  Australia, 
together  with  remarks  on  the  occurrence  and  identity  of  Phasco- 
logale  cristicaudiiy^  Kreffl,  by  Professor  Baldwin  Spencer,  M.A. 
7.  "  Exhibition  of  Micro-metric  Rulings,"  by  J.  Shephard. 

August  8. — 1.  "Preliminary  Notice  of  Certain  New  Spiders 
from  Central  Australia,"  by  H.  R  Hogg,  M.A.     2.  "Oological 
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Kotes,"  by  Dudley  Le  Souet  3.  "On  the  Occurrence  of  a 
Cambrian  Formation  iu  Victoria,"  by  R.  Etheridge,  Jun.  4. 
"  Exhibition  of  Anaglyplis,"  by  Professor  Kernot,  H.A^  U.E. 
5.  "  Exl]ibition  of  tlie  Spectrum  Top,"  by  Dr.  J.  W.  BfvrretL 

October  10.— 1.  "Notes  on  the  Tertiary  Fossils  of  Toble 
Cape,  Tiwuianiii,"  by  G.  B.  Pritcharc).  2.  "  Obaervjitions  with 
Aneroid  and  Mercurial  Barometers  and  Boiling  Point  Thermu- 
Biet^ra,"  by  T.  W.  Fowler,  MCE. 

Noveiuber  14. — 1.  "  A  Historical  Sketch  of  the  Royal  lijociety 
of  Vi(^toril^"  hy  Fredk.  A.  Campbell,  C.E.  3.  "Notes  on  the 
Custom  connected  with  the  Kurdnitchu  Bhoeo  of  Central  Aus- 
tralin,"  by  P.  M.  Byrne  (communicntrd  hy  Prtifessor  Kpoiictr). 
S.  "Notes  OIL  Didymograptui  eaducfus,  ijalter,  with  rvmarks  on 
ita  Synonymy,"  by  T.  S.  Ha»,  M.A. 

December  12. — 1.  "Remarks  on  ibe  Proposed  Subdivision  of 
the  Eocene  Rocks  of  Victoria,"  by  T,  S.  Hall.  M.A.,  and  G.  B. 
Pritchard,  3.  "  Note  on  a  Victorian  Host  of  the  Larval  Stage 
of  the  Liver  Fluke,"  by  Thomas  Cherry,  M.D.,  M.S.  3.  "The 
Present  Portion  of  the  Glacial  Question,"  by  E.  G.  Hogg,  M.A. 
(illustrated  by  Lnntem  Slides). 

During  the  course  of  the  year  two  members  and  three  heso- 
ciatcs  have  been  elected,  and  eight  members  and  three  associates 
hrt\'e  i-esigned. 

The  Libriirian  reports  s.-^  follows  :— The  rate  of  growth  of  the 
Society's  Library  has  been  maintained  during  the  year,  1328  new- 
books  and  parts  of  periodicals  having  been  received.  The 
crowdt'd  condition  of  the  liook -shelves  having  liecome  a  serious 
inconvenience,  a  Committee  was  appointeil  to  confer  with  the 
Lilirai  ian  on  the  matter.  The  Committee  aceepted  the  estimate 
of  Mr.  C.  Hill  for  shelving  one  side  of  the  Council  Hoom  at  the 
tost  of  £10  10s.  The  work  is  now  done,  and  the  Librarian 
piiipuses  that  lu  future  the  room  hitherto  termed  the  Library 
shall  be  reserved  for  works  published  in  English,  French  ()r 
(Jeniian,  while  those  in  other  languages  will  lie  kept  in  the 
Council  Room,  where  they  will  be  available  for  members." 

During  the  year  the  following  publication  has  been  issued  : — 
"  Transactions,"  Vol.  IV. — containing  a  "  Monograph  of  the 
Tertiary  Polyzoa  of  Victoria,"  by  the  late  Dr.  P.  H.  JIacGillivray. 
Vol.  VIIL  of  the  "  Proceeiliugs  "  is  now  in  the  press  and  will 
shortly  be  issued. 
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The  publication  of  "  Transactions,"  Vol.  IV.,  has  practically 
exhausted  the  funds  at  the  disposal  of  the  Society  for  publishini;; 
purposes,  and  it  has  been  with  great  regret  that  the  Council  has 
been  obliged  to  forego  the  publication  of  certain  papers  presented 
to  it. 

The  Government  Grant  has  been  reduced  to  £100,  and  this, 
together  with  the  smaller  amount  received  from  subscriptions, 
leaves  but  little  money  available  when  the  necessiiry  expenses 
connected  with  the  maintenance  of  the  building  and  library  have 
been  defrayed. 

During  the  past  year  the  Society  has  lost  by  death  thi'ee  of  its 
most  prominent  members — Mr.  Cosmo  Newbery,  Dr.  P.  H. 
MacGillivray,  Mr.  J.  Bracebridge  WilsoiL  The  first-named, 
owing  to  i]l-health,  had  been  prevented  during  recent  years  from 
taking  any  active  part  in  the  work  of  the  Society,  in  which, 
during  earlier  years,  he  was  a  prominent  and  active  worker.  At 
the  time  of  his  death.  Dr.  MacGillivray  was  engaged  upon  the 
publication  of  his  "  Monograph  of  the  Tertiary  Polyzoa,"  which 
has  since  been  issued  in  quarto  form,  illustrated  by  22  plates. 
This  work  will  form  a  lasting  monument  to  the  ability  and 
enthusiastic  work  on  the  subject  to  which  Dr.  MacGillivray  had 
devoted  all  his  leisure  time.  Through  the  generosity  of  the 
Government  the  whole  of  Dr.  MacGillivray's  collection  and  his 
valuable  library  of  works  relating  to  the  Polyzoa  have  been 
secured  for  the  colony. 

In  Mr.  J.  Bracebridge  Wilson  the  Society  luis  lost  one  of  its 
most  active  workers.  It  has  been  entirely  due  to  his  efforts 
that  a  splendid  collection  has  been  made  of  the  marine  fauna 
of  Port  Phillip.  Various  memoirs,  dealing  with  a  portion  of 
this  materia],  have  been  published  by  the  Society,  but  it  will  be 
many  years  before  the  whole  material  has  been  dealt  with. 
Mr.  Wilson's  services  have  always  been  placed  ungrudgingly  at 
the  disposal  of  the  Society,  to  which  he  presented  the  whole  of 
his  large  and  valuable  collection,  and  his  loss  will  be  keenly  felt. 
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REPORTS    OF    COMMITTEES. 


(1)  Report  op  the  Poht  PiiitLip  Biolouical  Committee. 

During  the  year  Mr.  E.  K.  Sykea,  B.A.,  has  reported  on  the 
collection  of  Folyplacophora  which  had  beeti  got  togetlier  inniuly 
by  the  late  Mr.  J.  Braeebridge  Wilson.  The  report  with  a  plat« 
has  been  publiElied  in  the  "Proceedings  of  the  Mahicological 
Society,"  lol.  II.,  pt.  2,  July,  li<9e.  Mr.  Sykea  htu  been  tible  to 
compare  the  apecimena  witli  thoae  types  whith  are  in  the  British 
Museum  and,  in  some  coses,  lias  had  ttie  ndvantage  of  tho  advice 
of  Mr,  Pilabry,  Ho  has  thus  executed  a  reviaioii  which  will  he 
of  the  greatest  value  to  students  of  our  Molluscs,  and  for  vhii'h 
the  warmest  thanka  of  the  Society  are  due.  Tlie  types  of  tlie 
new  species  and  the  originals  of  the  figured  specimens,  together 
with  examples  of  all  the  twenty-two  speeies  enumemted  have 
lieen  returned  to  the  Society,  and  are  at  preseut  in  the  Museum 
of  the  Biological  School. 

Owing  to  the  scarcity  of  funds  at  the  diapoesl  of  the  Society 
for  publication  purposes  Mr,  G.  B.  Pritchard  has  suspended  his 
work  on  the  revisiim  of  the  MoUusua  of  Victoria,  This  is  greatly 
to  be  regretted  ns  he  h;ul  ulri'mly  completed  a  portion  of  the  work 
and  has  a  lar<,'o  amount  of  iiiateiial  jind  notes  on  hiinil. 

B.\LDWiN  SpeScek,  Secir/arj. 


(2)  ItEPOirr  OP  tjik  Gravity  Xihvev  Committee. 
The  wiirk  of  the  Committee,  consisting  of  Professors  Lyle  and 
JIasson,  Messi-s.  Uarncchi,  EUery,  Lo^■e  (Secretary),  and  White. 
during  the  past  year  eonsistn  mainly  in  a  dete I'm! nation  of  the 
constants  of  the  pendulums.  This  is  now  nearly  completed,  and 
will  lie  titiished  very  shortly.  The  re<luction  of  Mr.  Love's 
ob-'^cr  vat  ions  is  in  great  measure  completed  ;  and  it  is  hoped  that 
the  complete  results  of  the  Melbourne  observations  and  of  those 
made  in  England  will  be  ready  for  publication  early  next  year. 
1^.  F.  J.  Love,  Sicretary. 
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(3)  Report  of  tub  House  Comhiitee. 

At  the  beginning  of  the  present  year  new  shehdng  was  put  up 
in  the  Council  Room,  owing  to  the  increase  in  the  number  of 
books  in  the  Library.  No  other  expense  has  been  incurred. 
The  Rooms,  Library,  etc.,  have  been  kept  in  order  and  cleanli- 
ness, and  the  building  grounds,  and  fences  are  in  fair  condition. 

C.  R.  Blackett,   Convener. 
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South  Kensington 

Royal  Colonial  Institute 

•   •   *                                                 •    a    • 

London 

Royal  Gardens 

•    •    •                                                  •    •    • 

Kew 

Royal  Geographical  Society 

•    •    •                                                  •    •    • 

London 

Royal  Microscopical  Society 

•    •    ■                                                  •   •   ■ 

London 

rjlin-jri  of  th:  Riyijnl  Sucirtij  of  Victoria. 


Royal  Society 

London 

StatiaticaJ  Society 

London 

Univareity  College       ... 

London 

University  Library 

...   Caiufaridge 

Yorkshire  College 

SCOTLAKD. 

L^ds 

BoUiiicftl  Society 

...   Edinburgh 

Geological  Society 

...    Edinburgh 

Royal  College  of  Pliysicift 

us'  lj*bor»tory  ... 

...   Edinburgh 

Roynl  Observatory 

...   Edinburgh 

Royal  Pliyaical  Society 

,.  Edinburgh 

Royal  yociety 

...   Edinburgh 

Koyal  Scottish  Society  of  Arta   ... 

...    Edinburgh 

Scoltish  Geographical  Society     . , . 

...  EdinbnrKh 

TTuiveraity  Library 

...  Edinburgh 

University  Library 

...        Glasgow 

Philosophical  Society  ,,. 

IKKLAVD 

Glasgow 

Natural  History  and  Pliilosopli  ical  Society 

Belfast 

Royal  Dublin  Society  ... 

Dublin 

Royal  Geological  Society 

Dublin 

Royal  Iris.h  Atiiclemy    .. 

riiibiiii 

Trinity  College  Library 

Dublin 

(Jcsellschnft  t'iir  Erdkunde 

l.4r.Ksh.  Hessische  Geolonische  Ani^talt 

Jem.i«i'hi;  Zeitsfli.  f.  Mediuiii  (ind   N«l 

Kiinigl.  DotHiiische  Gi-sdlsi'haft 

Kuiiigl.  Otieiitl.  Bililiiithek 

K^lnifil.  Preussisdie  Akad--n.ie  d.-r  Wi; 

K(ini-,'l.  SHchs.  Gesellschiift  der  Wissei 

Kiiiiigl.  Societilt  del'  AVissenscliafti']! 

XiiturforKehende  Gritelliu-haft     ... 


NiLtui-fni-schciidR  (Jesdlschaft      ... 

Naturforscheiid.!  G.-selUohaft      ... 

NaturrorNcheii.le  ( k-s,-Il«h..ft    l!l.  ii 

listrass«.-,9.    F 

NiiturhisCorisch  Mi-di<!iiiisi'hiT  Vi-r 

ill 

NalurhistoriBchfs  Mu.seun. 

Naturhistorist-hes  ^luseuiii 

NatuiwisBen.schaftlicher  Vereiu  ... 

<  ib^rlu'Msische  Upsdlsi-huft  fiir  Nat 

11'.^  Ileilktind 

.  He-.-iisburg 
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Schlesische  Gresellschaft  fiir  vaterland.  Cultur 
Vereiii  ftir  Erdkunde  ... 
Verein  fiir  Erdkunde  ... 
Verein  fiir  Naturkunde 

AUSTRO-HUNGARY. 

Imperial  Observatory  ... 

K.  K.  Akademie  der  Wissenschaftea 

K.  K.  Geologische  Reiclisanstalt 

K.  K.  Geographische  Gesellschaft 

K.  K.  Naturhistorisches  Hofmuseum 

K.  K.  Zoologische  Botanische  Gesellschaft 

Switzerland. 

Geographische  Gesellschaft 
Geogr.  Commerc.  Gesellschaft     ... 
Geogr.  Commerc.  Gesellschaft     ... 
Naturforschende  Gesellschaft 
Schweizerische  Naturforschende  Gesellschaft 
Societe  de  Physique  et  d'Histoire  Naturelle 

France. 

Acad^mie  des  Sciences,  Belles  Lettres  et  Arts 
Annuaire  Geologique  Universel  .. 
Biblioth^ue  et  Faculte  des  Sciences 
Feuilles  des  Jeunes  Naturalistes 
Soci^t^  Acad^niique  Indo-Chinoise 
Society  de  Geographie  ... 
Societe  d'Etudes  Scientifiques     ... 
Societe  Nationale  de  Cherbourg 
Societe  Zoologique  de  France 
Society  des  Sciences  Naturelles  de  I'Oue^t  de  la  France 
(Museum) 

Italy. 

Hiblioteca  Nazionale  Centrale  Vittorio  Emanuele    ... 

British  and  American  Archteological  Society 

^luseo  di  Zoologia  ed  Anatomia  Comp.,  R.  University 

Ministerio  dei  Lavori  Pubblici    ... 

B.  Accademia  delle  Scienze  delP  Institute 

Reale  Accademia  di  Scienze 

Reale  Accademia  di  Scienze,  Lettere  ed  Arti 

Regia  Accademia  di  Scienze,  Lettere  ed  Arti 

Societa  Geografica  Italiana 

Societi  Toscana  di  Scienze  Naturali 

Zoological  Station 


Breslau 

Darmstadt 

Halle 

Kassel 


Prague 
Vienna 
Vienna 
Vienna 
Vienna 
Vienna 


Berne 

St.  Gallen 

Aarau 

Zurich 

Berne 

Geneve 


Lyon 
Paris 

Marseilles 
Paris 
Paris 
Paris 
Paris 

Cherlwurg 
Paris 

Nantes 


Rome 

Rome 

Turin 

Rome 

Bologna 

Palermo 

Lucca 

Modena 

Rome 

Pisa 

Naples 
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Real  AcAcIeinU  de  CienciiLa  ^xiictnK.  ffsicns  y  nntumles         Madrid 
Sociedade  de  GeographiA  ...  ...  ...  LU)kjji 


Holland  and  Belgics. 

Acaili^iiiie  Koynlo  tie  Bel^rique     ...                ...  ...  Briixellex 

BntAviaiisch    Genootachnp   van    Kuiisteu  en  Weten- 

Bchappeii                  ...                ...                ...  ...  BatAviii 

MuH^e  Teller                ...              ...              ...  ...  Hiutrli;ui 

Magneticfvl  and  Meteorolw^caJ  Observatory  ...  Batnvtii 

Natuurkundig  Genootachap         ...              ...  ...  Uroningen 

Nederlandisch  Botaii.  Vensiniging             ...  ...  Nijiuegen 

KoD.  Akademie  van  WetensoliAppen         ...  ...  Amsterdaoi 

t^iiiti:  KoUnndnise  dea  t^ieuces                 ...  ,,.  Haarlem 

Socifete  Mftlftcologi(|ue  R(iyale  de  Belgiquc  ...  Bruxelles 

Society  Provmciale  dea  Arts  et  Sciences   ...  ...  Utrwlit 


Denmark.   Sweden,   and    Norway. 


Aoad^mie  RoyaJe 
EnlomolDgiHlca  Foreningen 

Videnskabs-Selskaliet  ,,, 
Hoyul  XTiiiversity  Library 
Kaii<;l,  Vet^-nskniis  Akjidcini 


.  .Copeahagen 
..  Stockholm 
..   Christianin 

TT[,s.ila 

,,      StOC'kllollll 


lll«! 


Holma: 


histitut  M.-t.-orolof,'iiiuP  -If  limini.iiiie       ... 

>Ieti*(liji  B(jtaiii({ue  liiijieriHl 

WiuiaUir  of  Agriculture,  St.  PetcrslravK,  <■  o  ' 

Consulate 
Uussi.m     (Jeogrnphicil     S,.i-ietv.     Priiiiii..ni     . 

Lshita    ... 
Sociik-t!  dcs  Xatunilistea  de  rilnivi-rsitc  de  Kii 
SoviiHii  den  Naturalistes  Kii'vv     ... 
Wocii'-te  des  Natunilistcs  de  In  Nouvelle  liussii 
Sncii'te  Iniperiale  des  Nutui-nlistes 
S,»:iM;-  Imptiriiile  liuasp  lie  (.!eot,'r:i|iliie      ... 
MRj,'y;ir  Kirulyi  Tf^niKis/eltudoiiiMnyi  Tiirsuhit 


1  Pliilosopbic:i!  Socii-ty,  ()bser\ 


.  Cape  Town 


r\ 
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India. 

Geological  Survey  of  India 

Madras  Literary  Society 

Natural  History  Society 

Royal  Bengal  Asiatic  Society     ... 

Royal  Asiatic  Society,  Ceylon  Branch 


Mauritius. 


Meteorological  Society 


China  and  Japan, 

Astronomical  Observatory 

China  Branch  of  the  Royal  Asiatic  Society 

Imperial  University     ... 

Seismological  Society  of  Japan  . . . 

Canada. 

Canadian  Institute 

Geological  and  Natural  History  Survey  of  Canada 

Minister's  Office  (Militia  and  Defence) 

Royal  Society  of  Canada 


Calcutta 
Madras 
Bombay 
Calcutta 
Colombo 


Mauritius 


Hong  Kong 

Shanghai 

Tokio 

Tokio 


Toronto 

Ottawa 

Ottawa 

Montreal 


United  States. 

Academy  of  Natural  Sciences     ... 

Academy  of  Natural  Sciences     ... 

Academy  of  Sciences    ... 

American  Museum  of  Natural  History,  Central 

American  Academy  of  Arts  and  Sciences 

American  Geographical  Society  ... 

American  Philosophical  Society ... 

Astor  Libi-ary 

Bureau  of  Ethnology,  Smithsonian  Institute 

Colorado  Scientific  Society 

Cooper  Union  for  the  Advancement  of  Science 

Denison  University 

John  Hopkins  University 

INIaryland  Historical  Society 

Natural  Academy  of  Sciences     ... 

Office  of  Chief  of  Engineers,  U.S.  Army  ... 

Philosophical  Society  ... 

"Science"     ... 

Smithsonian  Institution 

Society  of  Natural  History 

Society  of  Natural  Sciences 

Texas  Academy  of  Sciences 


...   Davenport 

Philadelphia 

San  Francisco 

Park     New  York 

Boston 

...   New  York 

Philadelphia 

...   New  York 

Washington 

Denver 

&  Art  New  York 

Ohio 

.  .     Baltimore 

...     Baltimore 

Washington 

Washington 

Washington 

. . .  New  York 

Washington 

Boston 

Buffalo 

Austin 
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Utiit«d  States  Geological  Survey  ...  'Wn^hiugton 

UnivBrBity  of  California,  Berkly  ...  San  Fraiidscti 

WisciiisiTi  Acwleniy  of  Scienceg^  Arts,  mid  Letters    . . .       ^lodison 


Mexico, 

Miiiisleni)  (It!  Fumouto 

Obsei'Vftlorio  Meteorologico,  Magnetico  Central 
0))^ervatorio  Astronomico  National 
iSoviedad  Cientffica,  "Antonio  Alzat«  " 
Snciedad  <Ib  Ingeniecos  tie  lalisco 
Secret4irift  de  Fomento 

ARflENTiNK   Republic. 

Acnd^mia  Nacional  de  Ciencias  Exactas  ... 
Direccion  General  de  Estadistica 
Lft  Aluseo  di  Plata 

AUHTRAI^BIA.— VlCTOniA. 


Sli-xico 

Tatiihnyu 

Mexico 

Guadalaiami 

,.   Guatemala 


Cordoba 
llaenos  Ayras 
Buenos  Ayres 


"Age" 

...    Melbourne 

"Argus" 

...    Melbourne 

AtheniFum    ... 

..    Melbourne 

, . .    Melbourne 

Chief  Secretary's  Office                

...    Mell^ume 

DepartinRnt  of  Mines  and  Water  Supply  ... 

..     Melbourne 

Field  Niitnriitisrs'  Club  of  Victona 

...    Melbourne 

Fre«Lil.rary                 

Echuca 

Fi-eH  Library 

Geelon;: 

Fri-o  Library 

pHrruiigo 

;nl  Society  of  Australat 


iiMitary  Library 

LWitii-al  S<K-iety  ut  Aiistr^ 

LibMiiv 

^'  Library 

ii'Ufjraphiral  Society 


:i\  Mil 

"ilof.Mine^ 
...I  ,.f  Mines 
.ol..f  Mim-s 
".I  of  Mines 
lOl  i.f  Miii.-s 
ml  of  Klines 
Kvhibitioii  Trustfit'M 
11  Hall  Library       ... 


.Melbourne 

Melbourne 

.Melbourne 

MellH.uriie 

.Melbourne 

MollH.urne 

Mrllmiiri.e 

liallnrat 

Ciistleniaine 

lieiidigo 

Iarvl>orougb 

Bainisdnle 

SUwell 

.MelUmrne 

Prnlirnn 
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University  Library 
Victorian  Chamber  of  Manufactures 
Victorian  Institute  of  Engineers 
Victorian  Institute  of  Surveyors 
Working  Men's  College 

New  South   Wales. 

Australian  Museum 

Astronomical  Observatory 

Botanic  Gardens 

Department  of  Agriculture 

Department  of  Mines  ... 

Linniean  Society  of  New  South  Wales 

Parliamentary  Library 

Public  Library 

Royal  Geographical  Society 

Royal  Society 

Technological  Museum 

University  Library 

South   Australia. 

Parliamentary  Library 
Public  Library  and  Museum 
Royal  Society  of  South  Australia 
University  Library 

Queensland. 

Parliamentary  Library 
Public  Library  and  Museum 
Royal  Geographical  Soceity 
Royal  Society  of  Queensland 


Tasmania. 


Parliamentary  Library 

Public  Library 

Royal  Society  of  Tasmania 


Melbourne 
Melbourne 
Melbourne 
Melbourne 
MeU)Ouriie 


Sydney 
Sydney 
Sydney 
Sydney 
Sydney 
Sydney 
Sydney 
Sydney 
Sydney 
Sydney 
Sydney 
Sydney 


Adelaide 
Adelaide 
Adelaide 
Adelaide 


Brisbane 
Brisbane 
Brisbane 
Brisbane 


Hobart 
Hobart 
Hobart 


New  Zealand. 

Auckland  Institute  and  Museum  ...  ...     Auckland 

Colonial  Museum  and  Geological  Survey  Department  Wellington 

Museum         ...              ...              ...  ...  Christchurch 

New  Zealand  Institute                 ...  ...  ...  Wellington 

Otago  Institute              ..              ...  ...  ...       Dunedin 

Parliamentary  Library                 ...  ...  ...  Wellington 

Public  Library              ...              ...  ...  ...  Wellington 


West  Australia. 


Observatory . . . 


Perth 
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